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PREFACE. 



THE Packard Commercial Arithmetic, of which this is a 
revision, has been before the public for a space of five years, 
during which time it has attained a large sale and has given satis- 
faction to its patrons. No special effort has been made to increase 
the sale by advertising or making strong statements on its behalf. 
The authors and publisher have well understood from the begin- 
ning that the success of a text-book to be used by intelligent 
teachers was not in any sense dependent upon promises made in 
advance, or claims of particular merit which might otherwise 
escape attention. The book grew naturally out of the practice 
of the school-room, and the manuscript lessons which were after- 
wards utilized as copy were submitted to the most exacting tests, 
and their value in building up the student in a sound knowledge 
of principles and in the details of practice thoroughly established. 
And the satisfaction expressed by those who have used the- book, 
has amply sustained the judgment of the authors. The present 
revision has not been undertaken on account of any dissatisfac- 
tion expressed with the old edition, nor because it had not proved 
in the broadest sense effective, but because the authors have felt 
that some additions, and particularly in the direction of preparatory 
work, would make it more acceptable to a large number who now 
use it, while it would not in any way detract from its utility or 
symmetry as a complete text-book. The omission of the funda- 
mental rules in the old edition emphasized the fact that it was an 
advanced commercial text-book, intended for schools not requir- 
ing primary inBtmctioii. It has come to our knowledge, however. 
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NOTATION AND NUMERATION. 

1. Arithmetio is the science of numbers and the art of com- 
putation by them. 

3. A Unit, or Unity, is one, or a single thing ; as one, o»6 
foot, one dollar. 

3. A Ntimber is a unit, or a cQlIection of units; as one, 
four, three feet, five dollars. Numbers are expressed by wordai 
by letters, and by figures. 

4. Notation is a system of representing numbers by symbols. 
There are two methods of notation in use, the Roman and tho 
Arabic. 

5. Numeration is a system of naming or reading numbers. 

* 

6. The Arabic method of notation employs ten characters or 
figures, yiz. : 

4 23A5678(j0 

Om, Two^ Three^ Four^ jFIMj Six, Seven, Eight, Nine, Zer^ 

The first nine of the above are called significant figures, because each, 
ftanding by itself, represents a value, or denotes some number. They are 
also called digits, from the Latin word digitus, which means a finger, 

Tiie last one is called zero, naught, or cipher^ beoauM when irtandiiv 
ftlona Jt lui» no ralue, or signifies nothjing. 
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6 8, 6 4 2, 1 9 6, 7 3 2, 4 3 6, 8 7, 6 9 3. 
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Tth period, 6th period; Sth period. 4th period, 8d period, 2d period, let period. 
QnintilUoiM. QuadriUlons. Trillioiu. Billions. Miliions. ThooMiidB. Unite. 

ExGTJvSH Numeration Table. 
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508642196732436807593 

BilHonB. MilUons. Units. 

• Note. — It will be observed by a comparison of the French and tinglisi 
syBtems, that numbers consisting of nine figures or less are read the same. 



7. Copy and read the following numbers : 

73 102 61 G 1064 8174 

69 333 348 3604 8006 

48 570 222 4364 7070 

90 895 843 7208 3300 

8. Express by figures the following : 



12T41 
20809 
47038 
68605 



7. Nineteen. 

2, Twenty-two. 

S. Forty-six. 

4. Sixty-eight. 

v7. Ninety-two. 

<?. Eighty-seven. 



7. One Inmdred forty-four. 

8. Three thousand sixteen. 

9. Four thousand forty-four. 

10, Six million two thousand six. 

11. Sixteen million eight hundred tVv 
7x?. Eighty-seven thousand sixty-two. 
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H O a A y NOTATION, 



ROMAN NOTATION. 

9. In the Roman Notation, seven capital letters are used 
bo express numbers, as follows : 

I V X L O D M 

Ont^ FiWt Teny Fifty, One Hundred^ Five Eundred, One Hknuand. 

Other numbers are expressed by combining the letters according 
bo the following principles : 

1. If a letter is repeated, its value is repeated. Thus, III represents 
three ; XX, twenty ; CCC, three hundred. 

2. If a letter of less value i.s placed before one of greater value, the less is 
raken from the greater. Thus, IV^ represents four ; IX, nine ; XL, forty. 

8. If a letter of less value is phiced after one of greater value, the less is 
idded to the greater. Thus, VI repre&ents six ; XI, eleven ; LX, sixty. 

4. A bar ( "" ) placed over a letter increases its value a thousand times. 
Thus, X represents ten thousand ; M, i;ne million. 

The Roman Kotatiou is used for numbering dials, chapters, pages, etc. 



10. 

Roman. 4.rabic. 



Table of Eoman Notation. 



Roman. Arabic 

1. j IX. 9. ' 

2. X, 10. ! 

3. XIII, 13. I 
i. XIV, 14. 

5. XV, 15. 

6. XVIII, 18. [ 
8. XIX, 19. I 

11, Express by Roman notation : 
1. Eighteen. 6. Eighty-seven, 



I, 

II, 

III, 
IV, 

V, 

VI, 

VIII, 



Roman. Arabic. 

XX, 20. 



XXL 

XXX, 

XL, 

L, 
LX, 



21. 
30. 
40. 
50. 
60. 



LXXX, 80. 



Roman. 

xc, 

c, 

cce, 

D, 

DCjC, 
M, 
MD, 



AnMe, 
90. 

100, 

300. 

500. 

700. 
1000. 
1500. 



2. Thirty-six. 

3, Forty-eight. 
4^ Seventy-six. 
S. Sixty-fotir. 



7. Tliree hundred sixty. 

8. Six Imndred forty-nine. 

9. Five hundred eighty-eight. 
10. Two thousand sixty-two. 



IL 684. 
12. 777. 
IS, 1638. 
U^ 1886. 
15. 8000a 



13. Express by Arabic notation 
i. LXXVIL ^. DCCLXVJ. 



£. CCXLX. 
S. XCVIIL 

4. CCCLIV. 

5. DCXXVL 



7. DCXLIV. 

8. DCXLIV. 

9. MDCXLVL 
10. MCCLXXIX. 



71. MMCCCXXVIL 
13, MMDCCXVIIL 
13. MMCCXCIX. 
74. MMDCCCLXXV. 
lo. MDCCCLXXXVII. 
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A^. 19. ADDITION. 11 

19. BuLE. — WHte Hie numbers to be added so thai liks 
units stand in the same coluvm. 

Commencing at the right, add each column separately, 
and if the sum is less than 10, uirite it under the oclumin 
added* 

If the sum of any column is 10 or more tJian 10, write 
the Hght-hand figure under the column added, and add 
the remaining figure or figures to the next column. 

Proof.— i^n^c? the sum by adding the columns in the 
opposite direction, thus forming new combinations of fig* 
ures, Ifi^e results agree, the work is probably correct. 







EXAMPLES. 






20. 


Copy or write froip dictation and add the following : 


(i) 


(IB) 


(^) 


U) 


(^) 


(^) 


789 


682 


1234 


1357 


7812 


9876 


123 


109 


5678 


9135 


3625 


6789 


456 


375 


9012 


8642 


4875 


9787 


846 


488 


3456 


4109 


9850 


8678 


(7) 


W 


(9) 


{10) 


i^i) 


m 


668 


431 


9672 


7812 


8796 


808 


134 


866 


8738 


1357 


809 


7612 


680 


219 


4126 


404 


4205 


37 


419 


681 


1886 


9686 


6066 


4123 


723 


49 


7143 


8072 


7777 


2264 


842 


376 


8275 


9706 


8088 


7714 


906 


408 


9325 


5555 


4144 


9008 


294 


792 


4444 


2009 


9995 


3348 



21. There is nothing of more importance to the student than 
the ability to add a column of figures easily, accurately, and 
rapidly. In order that his labor may be lightened and much 
valuable time saved, not only in after-life but in his school work, 
he should have various kinds of daily drill exercises in addition, 
eapecially in the earlier part of his course of study. The follow. 
ing Buggestious will be found valuable in securing accuracy and 



IS ABLITIOJS. jLtt. lt%r 

22. The 45 simplo combiiuitious should be iim.'«1 as au exer- 
cise in addition. Thev mav bi- c«)})io«l on the blackboard in the 
following or in irregular order, and the sum should be announced 
by the student at sight : 
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4 


3 


5 


4 


3 


6 


5 


4 


7 


6 


5 


1 


2 


1 


2 


1 


2 
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2 


3 


1 


2 


3 


1 


2 


3 


4 


8 


4 


6 


5 


9 


8 


7 


6 
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3 


4 


5 


2 


3 


4 


6 


3 


8 


7 


6 


9 


8 


7 


9 


8 


4 


'J 


8 


J* 


8 


9 


\) 


4 


5 


6 


4 


5 


6 


6 


6 


7 


6 


4 


7 


8 


8 


9 



23. The above should be 8up{)leniented by exercises similar 
to the following : 



74 


64 


44 


94 


34 


24 


14 


54 


84 


8 


J 


_8 


8 


J 


8 


8 


8 


8 


45 


75 


S6 


15 




65 


95 


^5 


85 
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9 


9 


9 


9 


9 


9 


9 


9 



It is just as easy to add 74 and 8 ti> 4 uiid 8. It should be impressed on 
the mind of the student that 4 and 8 \v\w\\ added alwa}s produce 2 in units' 
place, whatever the number uf ttMis, und the tens are increased by 1. If the 
student is thoroughly drilled, he will not hesitate when near the end of the 
column or when the sum is above 20 or 30. 

24. Make combijuitions of 10, 20, 30, or otlier numbers as 
often as possible, and add them as single numbers. 

Thus, add 9 and 1, 8 ai.d 2, o and 5, 4, 3, and 3, etc., as 10; 7 and 2, 6, 
'2, and 1, etc., as 9; 2 and 3, 4 and 1, 2, 2, and 1, as 6; 8, 7, and 5, 9, 7, and 
4, etc., as 20; etc., etc. 

In Example 1, Art. 27, tlunk only of the following results: 9, 19, 30, 50. 

Drill on the following and similar combinations (10, 20, 30, 
etc.) until the student can announce the sums at sight: 

3 2 1 4 5 3 S 
434111i7(?28143 3 

8 5 5 5 4 6 1 
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6 



Aat.fU. APJ>ITIOir. it 

7 6 G b 4 8 9 4 3 2 5 8 1) 7 S 

68647327897:87-7 
7 6 98 9 9 9 9 9 98 5 3 6 4 
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When a figure or number comes between two numbers that make 10, think 
of the total at once; as7+6 + 3 = 16, 6 + 7 + 4 = 17. 

KoTBS. — 1. When three figures aie in regular order, the sum may be found 
by multiplying the middle figure by 3. Thus, 9 + 8 + 7 = 24 (3 x 8) ; 
5.:j.6 + 7 = 18; 6 + 7 + 8 = 21. 

2. When five figures are in regular order, the sum may be found by 
multiplying the middle figui-e by 5. Thus, 1 + 2 + 8 + 4+5 = 15 (ox 8); 
5 + 6 + 7 + 8 + 9 = 35. 

3. When a figure is repeated several times, multiply it, instead of adding. 

4. Do not think of numbers between 10 and 20 as a certain number of 
units and 1 ten as they are named, but as 1 ten and a certain number of units. 
Thus, think of 14 as 1 ten and 4 units (onety-four, or one-four), not 4 units 
and 1 ten (fourteen). 

5. Add downwards, for then the sum is found just whert^ it shou}<^ be 
placed — ^at the foot of the column. In proving results, add upwards. 

26, Adding two columns at once. — Drill on the follow- 
ing or similar combinations of numbers of two figures each, until 
the student can announce the sums at sight : 



12 


24 


45 


24 


37 


41 


37 


()2 


27 


57 


16 


33 


33 


20 


42 


58 


45 


34 


48 


a? 



\^hen the above have been nuistered, give exercises containing 
three or more numbers, as , 



12 


IC 


2:b 


24 


19 


42 


56 


37 


51 


27 


81 


29 


33 


30 


31 


24 


21 


33 


25 


34 


42 


38 


50 


22 


44 


17 


24 


28 


38 


45 



JSB* The following ** niagic square'^ may be nsed as a drill 
«ijwroise in addition. The sum downwards, from left to right, or 
diagonalljr is 54351. To vary the exercise, the teacher may die- 
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1 


iU) 


(13) 


(16) 


{17) 


(IS) 


{19) 


1234 


4121 


1728 


3416 


17642 


18114 


5678 


18G5 


^ 6280 


4725 


176 


285 


9212 


3700 


2246 


8850 


20048 


28510 


3456 


4825 


4153 


4975 


248 


80048 


9753 


7145 


4839 


2137 


24800 


400 


8642 


3333 


2437 


8910 


1149 


17512 


7531 


7163 


4627 


2048 


1216 


8 


1594 


4943 


7342 


175 


385 


14150 


7777 


7289 


8916 


1075 


19175 


30032 



^0. Find the enm of the following numbers : Forty-five 
thousand forty-five ; sixteen thousand three hundred sixty ; one 
hundred sixty-seven thousand ; eight hundred fifty thousand 
ninety-two ; nine million twenty-four. 

n. 46.-}- 72 + 89 + 93 + 75 + 31 + 58 + 45 -|- 52 = P 

22. 376 + 416 + 287 + 123 + 456 + 789 -}- 1^16 + 328 = ? 

23. 42 + 175 + 287 + 56 -}- 63 + 324 + 189 H- 172 + 96 =^? 

24. 365 + 1728 + 64 + 172 + 89 + 38 + 9 + 5280 +176 = > 

25. A bushel of corn weighs 56 pounds, a bushel of rye 56 
pounds, a bushel of wheat GO pounds, a bushel of barley 45 pounds, 
a bushel of oats 32 pounds, and a bushel of buckwheat 48 pounds. 
What would be the total weight of one bushel of each of the above 
grains ? 

26. A farmer raises 375 bushels com, 419 bushels barley, 849 
bushels wheat, 668 bushels oats, 957 bushels barley, and 389 
bushels rye. Find how many bushels in all. 

27. Find the total distance around a rectangular field 1728 
feet long and 1683 feet wide. 

28. An exporter of provisions buys 187 barrels hams, 428 bar- 
rels shoulders, 475 barrels pork, 229 barrels beef, and 392 barrels 
bacon. How many barrels in all ? 

29. In an orchard there are 375 apple trees, 416 pear trees, 
87 quince trees, 98 cherry trees, 238 peach trees, and 276 plum 
trees. How many trees in all ? 

SO. A man pays for a house and lot 16375. For repairs aa 
follows : mason-work, $68 ; plumbing, $78 ; carpenter- work, 
$164 ; painting and decorating, $277. For how m^^h must h© 
sqU ^t to gain $567 on the total cost ? 



IS ADDITION. lArt.S'X. 

8L A manuicioturer sells on Monday xloc^. uarrels flour, on 
Tuesday 2618 bbls., on Wednesday ^1^8 bbls., on Thursday 2125 
bbls., on Friday 2348 bbls., and on Saturday 249G bbls. How 
many does he sell during the week ? 

32. Find the total number of pounds of tobacco produced in 
the following states in 1879 : Kentucky, lTl,l*'il,134 ; Virginia, 
80,099,838; Pennsylvania, 36,95r,T:2; Ohio, 34,725,405; Ten- 
nt^'ssee, 29,365,052; Xorth Carolina, 26,986,448; Maryland, 
26,082,147; Connecticut, 14,044,652; Missouri, 11,994,077; 
Wisconsin, 10,878,463. 

Add the following numbers as they stand, from left to right, 
and from right to left. [In making out bills and m other com- 
mercial operations, a great deal of time can be saved by adding in 
this manner, without re-arranging the numbers.] 

. S3. 17, 27, 36, 14, 43, 42, 65, 73, 81> 35. 

^4. 176, 340, 203, 62, 177, 90, 398, 75, 148, 96. 

35. 137, 414, 528, 345,, G78, 975. 8G4, 357, 121, 234. 

36. 6716, 512, 375, 475, 3842, 5927, 3875, 17525. 

37. 2345, 16, 375, 4218, 376, 7, 8475, 247, 39. 

38. 123427, 34825, 775, 716, 8976, 37412, 567356, 39723. 

Note. — In tally-sheets of pounds, gallons, yardg, feet, etc., for conveni- 
ence in adding, place 10 (20 or 30) numbers in eacli column as in the following 
example. (See Note 3, Art. 24.) Add the totals from left to right. 

89 Find the total weight of the following 100 boxes of cheese: 
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65 
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61 


68 


67 


64 


63 
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67 


67 


68 


66 


63 


61 


61 


QB 


64 


62 


05 


GO 


61 


60 


62 


65 


62 


64 


66 


66 


63 


61 


62 


67 


68 


69 


t** 


«)K* 


♦v« 


m*^ 


f ttf 


♦«>|t 


♦♦♦ 


♦*♦ 


**♦ 


♦** 



♦♦♦♦ 
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ADDITION, 



VI 



JfO, Find the total estimated value of the following crops fo; 
the year 1884: Corn, 8640,735,580; wheat, 8330,861,254; rye, 
$14,855,255; oats, 8161,5-28,470; barley, 829,781,155. 

Jf.1. Find the total number of bales of cotton produced in the 
following states in 1879 : Mississippi, 955,808; Georgia, 814,441; 
Texas, 803,642; Alabama, 699,654; Arkansas, 608,256 ; South 
Carolina, 522,548 ; Louisiana, 508,569 ; North Carolina, 389,598. 

^. Find the total number of bushels of wheat produced in 
the following states in 1879 : Illinois, 51,136,455 ; Indiana, 
47,288,989; Ohio, 46,014,869; Michigan, 35,537,097; Minne- 
sota, 34,625,657; Iowa, 31,177,225; California, 28,787,132; 
Missouri, 24,971,727 ; Wisconsin, 24,884,689. 

Complete the following statements by adding downwards and 
from left to right. The sums of the totals should be equal. 

JfS. Sales fur the week ending Jan. 21, 1887. 



Days. 



Dry 
Goocie. 



Shoes. Furniture. I Books. Crockery. Millinery. ' Totals 



Monday ! 047.18 

Tuesday 356.25 

Wednesday 716.40 

Thursday 828.30 

Friday.. 316.17 

Saturday 929.12 



Totals 



17G.42 :] 76.40 

97.20 184.00 

200.48 ; 417.65 

227.59 i 476.00 

87.14 148.12 

249.G7 417.13 



;f:^H<:)c :jc:Je ;!i:;j;J;:i< >;•.;<« 



117.13 


92.17 


111.40 : 


64.72 


38.15 


57.65 ! 


156.25 


127.16 


328.40 


171.14 


287.80 


116.38 


100.80 


77.44 


79.40 


426.00 


225.98 


429.75 


• 


• 


• 






4 

Monthtj. Uomei-! ics. 

January ^?'J4S.iu 

February 13;j75.1<j 

March 17177.4^ 

April I 15119.43 

May I 10284.19 

June 13484.25 

July I»119.47 

August 1U21'|.:;(; 

September 14196.42 

October i:JiS4.16 

November 14174.12 

December 13184.90 

Totals ******** 



Saees Fuii 1887. 



NoUouf*. WooleDH. 



Dress 
Goods. 



GuoJ-. 
04 7^.iU 

: 1 ii^;j.7 

8214.92 
7175.12 

^ 0375.28 
4500.3-1 

".ii;\?.:-: 
::^o.40 

0517.5S 
72^8.49 
0097. i ;j 

:k^.i^-^:^ ->-.* **:«:** ** ***** ** ***** ** 



3429.12 
4170.19 
4375.94 
4040.40 
4287.38 

2417.75 
:: 11 2.00 

4128.43 
30!)2.2'.» 
4140.50 
3990.82 



8117.40 
9190.56 
8237.41 
7116.40 
3697.82 
2419.38 
3129.16 
4289.50 
5301.42 
7214.97 
8345.68 
8175.75 



5276.40 
6189.24 
;3416.48 
5255,90 
1716.32 
2100.58 
3269.43 
3716.90 
4128.31 
6247.39 
7116.40 



7348.19 



± 



± 



Totals. 



4u|cv«* ** 
♦r'-*** ** 
^ili:*:^* ** 

***illi* ** 

***** *:.= 

::-**** ** 

:«,.ic^*4s ** 
**;?:** ** 
***** ** 
******* 

****** ** 



SUBTRACTION. 



28. The difference between two numbers is a number whioii« 
ttdded to the smaller, will produce a result equal to the greater. 

29. Subtraction is the process of finding the difference 
between two numbers. 

The greater of two numbers whose difference is required is called th» 
minuend, and the smaller the subtrahend. The result is called the r^ 
mainder, 

30. The sign of subtraction is — , and is read minus or lesn. 

Thus, 8 — 5 is read ^ minus 5, or 8 less 5, and means that 5 is to be taken 
from 8. 

31. To find the difference between two numbers. 

Ex. Find the difference between 967 and 384. 

oFSBATioK. Analysis. — ^Write the smaller number under the 

967 Minuend. greater so that units are under units, tens under tens, 
384 Subtrahend. ®tc. Commence to subtract at the right. 4 units from 
~~ 7 units are 3 units, which write below the line under the 

Ooo Remainder, column of units. Since 8 tens cannot be taken from 6 

tens, take 1 hundred from 9 hundreds, leaving 8 hun- 
dreds, and add it (1 hundred = 10 tens) to the C tens, making 16 tens. 8 tens 
from 16 tens are 8 tens, which write under the column of tens. 3 hundreds 
from 8 (9 — 1) hundreds are 5 hundreds. Hence the re&dlt is 583. 

Instead of subtracting 1 from the figure of the upper number of the next 
higher order when it has been necessary to add 10 to the figure of the minu- 
end, some persons add 1 to the fig-ure of the lower number of the next higher 
order. This method depends on the principle that adding equivalent num- 
bers to both minuend and subtrahend does not affect the remainder. 

In practice, do not think of explanations, nor say 4 from 7 !« 3, etc., but 
think only of results and writ« them at once. Thus, in the ab«y« example. 
My or think only 8, 8, 5. 
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33. EiTLE.^-T^W^ the siibtrahend under the minuend 
so that units of the same order stand in the same CuLumn, 

Commencing at the right, subtract each figure in the 
lower nurnber from the one above it, and write the differ- 
ence in the line beloiv. 

If any figure is greater than the one above it, add 10 to 
the latter, perform the subtraction, and then consider the 
next figure in the upper number decreased by 1 (or, con- 
side r the next figure in the lower number increased by 1), 



EXAMPLES. 

33. Find the difference between 



1. 


8716 and 4379. 


2. 


917642 and 9819. 


3. 


64321 and 23456. 


I 


428165 and 317618. 


5. 


9371641 and 876543. 


6. 


7642878 and 6789119. 


7. 


8090403 and 7090508. 


8, 


6380912 and 5270937. 


9. 


7654321 and 1234567. 


10, 


7060509 and 6987969. 



11, 80706040 and 23456789. 

18. 76483672 and 87132191. 

13, 123456789 and 9897960. 

U, 72081099 and 87643229. 

.15, 16417528 and 90716801. 

16, 43184296 and 37529510. 

17, 100010001 and 9890978. 

18, 30040050 and 29917168. 

19, 20103040 and 19181746. 

20, 40020003 and 20807064. 



Find the difference between the numbers in each of the fol- 
lowing groups. [In all of these cases the subtrahend iq placed 
above the minuend, the purpose being to give the student practice 
in subtracting dovmward rather than upward, as the general cus- 
tom is. It is often requisite in business to perform the work in 
this way, and the accountant should practice both methods,] 



m 

76534 
81279 



(23) 

19827 
84362 



{S3) 

26347 
71356 



m) 

72016 
99385 



{25) 

12345 
64321 



{26) 

81907 
94371 



{27) 

12467 
75112 



{28) 
^10^7 

±zidi 



{29) 

46789 
60000 



{SO) 

24681 
30502 



{31) 

46897 
60901 



{32) 

86478 
41516 



-Jt i'^ •- 



» » 



JLrt. 34.J 



iS U^H TJi A. r. Tl o y. 



%\ 



34« Short method of finding the balance of an 
account. 



Ex. Find the l)alaiice of the following ledger account: 



Dr. 



C. E. it TV. r. Peck. 



Cr. 



1882. 

Mar. 


16 


4 4 


30 


«( 


31 


Apr. 


22 
24 


May 


17 


July 


1 



Merchandise. 

Sundries. 

Merdiaudise. 

Interest 

Merchandise. 

M 



1192 



1882. 
97 i Ai)r. 



56? JO " 
384 30 i May 

IC J8| •• 

846 ol i. July 

3^7 I 25 li 



Balance. 



3394 j 91 j. 

8.">2 ; ><\ ' 



22 
22 

1 
17 

1 



Cash- 
Bills receivabL). 
Merchandise. 
Cash. 
Balance. 



800 
1000 
317 
424 
852 



3394 



28 

79 

84 

91 



^IXALYSIB. — ^It can readily be seen that the debit side is greater; therefore 
add that side first and write the sum as the total or footing of each side. 
Then pass to the other side of the account The sum of the first colamn is 
17, which subtracted from the next liighcr number, 21, ending with 1, the 
corresponding figure of the total, loaves 4, which write as the first figure of 
the balance, carrying the 2 t^ the next column. (If the ri^ht-hand figure of 
the sum of any column is the pam»^ as tl.e corresponding fifruje of the total, 
subtract it from itself, and not from tlie next higher number ending with the 
same figure ; or write in the balance and carry ilie left-hand figure of the 
sum.) The sum of the figures in secr-nd column plus 2 carried is 11, which 
subtracted from 19 leaves 8, the seccmd figure « -f the balance. Proceed in like 
manner until all the figures of the balance are obtained. Prove Ly adding 
all the numbeiB, including the l)alance. 



EXAMPLES. 



S&. J^'ind the balances of tlie following acconnts : 



(^0 

Dr. Cr. 



817.20 

222 22 

427.30 

810.75 

41C.30 

225. 

719.-46 



812.20 
214.13 
375. 
412. 



(5.) 
Dr. Cr. 



Dr. Or. 



23r.2r, 


112.27 


1075. 


375.60 


900. 


218.36 


2318.42 


218.24 


800. 


; 717.49 


812.10 


717.37 


718.24 


648. 


938.40 


244.45 


218.75 ; 


118.75 


4312. 


946.33 




538.98 




222.48 




203.13 




10&.74 



MULTIPLICATION. 



36. Multiplication is the operation cf taking one number 
as many times aa there are units in another. 

The namber talten or multiplied is cnllcil the JfuUiplieand. Theniunber 
which indicates how man; times Ihc iiiultiiiMciind is taken or moltiplied, is 
Mlled the Multiplier. The result oblaiiU'U is called the ProdiuU, 

37. The sign of multiplication is x , and is read times, or 
multiplied by. 

Thus, Sx4=S0, is read G times 4 equals 20, or mull'^lied bj-ieqaelsSIX 
38. Multiplication Table. 



1 


s| 3j 4| s| «■ 7' s; «ioii,iY3"*<5,iot7|i8iojatfaiaaj«3Ja4J*B 

1, 0' 8 10' 18 14 16 18 so as 24' ao B8 ao' 38 34 36 38 "itf 4a, 44 40 48' so 


~i 




6 9 1! 15 IS Stl M ai 30 M 38 30 43 45' 48 51 W 5T W 63 06 09 7a' TO 




SI3iaa)842838304044 4858 5o««0403raT0S0;&iBS-W BC:M 




10 15 80 46 80, W 40 45 50 55 60 65 70 75 eo M !» Oj'lOOlOfi UOllsmiSS 


6 


la 18 IH SOi 3* 48 « M (» 06 7d TO, 81 KO fl6I'iaiU8n4mi«13813SI44I» 




U 81 aa ffi4a;49 50 m is n M^«, B9105tl-!1191«l33i;0I4715nfllI«8'lTO 






o! IH ai 30 43'6i'oa Ti 81 35 n9t(H]iniwi:«i<4'ir,3;is»;niit»i99;ir8»iTaosa5 


lo M so 40 50 60 TO HO soioiinii-,^Vv>i4n.-->imnn!iHo|i9oa)oaiOKOiMiS4oaM 


11 » 33 « 6:/ 6li, 77 83 OUlun.'l 1 Jli. ' .1 i.l,' ^; 108a(B,-KO.*3l'S4»SM£M'3J5 




M38, 4? BO Til84 OOWli:!' ..■ 1 ■:ifiMa,M01l5aaH8Tfl*88a» 


13 


a so 63 65(18 Bh0lll!l..r .-Jl ■J:Ua47,20a.K8KUMB3iaS8S 


14 as 4!l M toI SI 93112 180 nor.. ..- i ■ i ■■. ■:!".'.( ■J:;.-i-iaao«9W!'lflM£0)3«S.'a)S50 


l.-i 80 45 00 TO MlO5]MI3j^'iflIft-i™T''5[;!0SMilO^.5!™S8'1300aiS'ilW845S60;3T6 


le! B> 48; w flo! BBiiaia8i44i8omi9Ssnaaia4oaw;«aia88!904'aao,BaB!iMai8'38440O 


n 


M Bl 08 3510!ll91M15an0187a04!»l238a-fl'aTB!*«'300;as3;S4tf36-ff:43!J,40e42B 




aa M\Ti }:!ion8iii44ia3t9ni98aiB£3ie32270833,3oa3843iawa9isan64i44Si!4N) 

38 5: m M5114l31iaiini80S00S28Sl?3W!H-.3(Hiail,S4i,aB138D^418431,4Ba,4JB 






401 aol 80100 LaoHOiOTiMawsoMoawBBO aw 3aoM03»i3Rn4oo4iMno4604a080o 


ST 


421 63184105 130 147,lt8 1891810 231 8Sa8?3 aw «S|3W357SW3991S[mMiS46S5M;s1!3 
44' 06' BBIIOtaa 151 nfllM'E20 348B«4 386 508»A)d5a,374 3w'4l3 440402 lS4fl066S8MO 




aa 


40 69 9aiL513ailin84307«Si(i7B».ia2515!:(6a89MI44«4(XH8a3006a9B63,B:S 




sfi' 30 ~^iooi-.ui5unsaooa35£aO!iT5 3Do,3£53503T5iua4!34j0 47s500 5£3r,:i0 5neoDa» 


»i «| 3, 4i 5; 0| 7| 8j e|lo;il|»:i3,14:i.,lB[l7Jl8[i9,0,«l|«.i,3].4|« 
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39. To find the product of two numbers when the 
multiplier does not exceed I2. 

Ex. Multiply 456 by 7. 



OFBBATIOll'. 

456 

1 

3192 



Analysis. — 7 times 6 units are 42 units=4 tens and 2 units. 
Write the 2 units under the figure of the multiplier (the column 
of units) and add the 4 tens to the next pr'Mluct (the column of 
tens). 7 times 5 tens are 35 tens, plus 4 tens from the preced- 
mg product, are 39 tens = 3 hundreds and 9 tens. Write the 
9 tens under the column of tens, and add the 3 hundreds to the next product 
(the column of hundreds). 7 times 4 hundreds are 28 hundreds, plus 3 hun- 
dreds from the preceding product are 31 hundreds = 3 thousands and 1 hun- 
dred. Write the 1 hundred under the column of hundreds and the 3 thousands 
in the column of thousands. 

40. EuLE. — Commencing at the right, multiply each 
figure of the multiplicand by the multiplier, lariting the 
result and carrying as in addition. 



_ 


EXAMPLES. 




41. Multiply 






Multiply 




L 23456 by 7 . 


; by 8. 


8. 


789123 by 2 ; 


by S. 


S, ' 37804 by 9 ; 


; by 6. 


9. 


123567 by 4 ; 


by 5. 


3. 24687 by 2 ; 


; by 4. 


10. 


781693 by 6 ; 


by 9. 


^. 36925 by 3 ^ 


; by 8. 


11. 


417009 by 8 ; 


by 7. 


5. 48716 by 5 ; 


; by 9. 


12. 


509048 by 8 ; 


by 7 


6. 90809 by 9 ; 


; by 8. 


IS. 


637485 by 6 ; 


by i 


7. 26048 by 5 ] 


; by 7. 


U^ 


748596 by 7; 


by 5. 


15. There are 


5280 feet 


in one 


mile How many f 


li inileg ? 











16. There are 4 gills in one pint, 2 pints in one quart, and 
4 quarts in one gallon. How many gills in 63 gallor ': 

17. There are 2 pints in one quart, 8 quarts in oue peck, and 
4 pecks in one bushel. How many pints in 379 bushels ? 

is. There are 12 inches in one foot, and 3 feet in one yard. 
How many inches in 1760 yards ? 

19. In one gross there are 12 dozen, and in one dozen 12 units. 
Find the value ot 45 gross lead-pencils at 3 cents each. 

liO. How many buttons on 6 dozen pair of shoes, if there are 
9 buttons on each shoe f 



Ifei! product of two numbciK, wiien the 
tn than IX. 

«»r. bv 33: 

AxAt.r«io.->-Wm« til' miUlipUm aadar the wniUp B- 
ri ■<> tbM ibMt n^i(-JiBiiil lli;ii(»* Mv tn tNi' «uBe «w- 
ll line Stan tlir iB«Iti)<li<T iiituMt* of 7 uutls. 8 U«b 
IJ liiindnds. llu- tiiaIlii<iUMiul r- mamtnl or multipbil 
V, li« Ml, anci M Hfi. -. tioiua 4S& it UIIC. llit< finil fmt- 
|»b)uc« ; •m liiur^ 4^> t- IlHtWi, ihr M-mnd |«nw. 
Aki; 00(t lima 4Vi i> UliOfi. tLr ilunl inrtiuJ prodws. 
» nn of lluw pamd jinxlout* i> lOSOj^ Uw «atD» 
duct. In pmetict. tbr oplieR' vi- nnittnl. In ibr 
■adion. nkacnr that tli» flrvt »r riiAl-tuuMl Bgirrp <d 
|cllln*«lT iimW llir Ajnin* uf tlii> mulcltitwi iimnI. 

IFVit^ f/»f ntuliipiier uitdfr Om> iintHipU- 
^r rig/it-hntul fiffureji nrt- hi tii^r mane 

tnuitif^-uicutd bfi poWi mgnifwnsi.t figure of 
wUing the first Of righi-hanti figure of caeh 
under iJw figure ofihf ntulUpli'fr used. 
ifU prtwiMrtg. The sum uriJ^ hr thf desire/i 



, I.V -J^l 


■.. 


jr.4.-.(M.r ;ift4 


iiv :ir-i!; 








i.v .v.ir.i 


; t.y :;;:-, 


i.i 


Ml.F<l'.l I.V -ft] 


hv r.iirr. 


I; ll', l^ix. 


i-J 


:iti:.r. }.y:\i7< 


hv :isii 


: Ifv r,i;t. 


}!,. 


:i--.'4ii Irt i:rs 


by 83 tit 


• ; l.y 7«r, 


/-', 


lil.:::-^ !a- '.i^r 


Ijy 041O 



. In- mn ; l.y i!4n.i. 
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22, How many pounds in 471 bushels corn, if tii v*ro are 6^ 
pounds in one bushel ? 

23, In a bushel of timothy seed, there are 45 pounds. How 
many pounds in 2367 bushels ? In 3416 bushels ? 

2J^, How many shoes in 24 boxes, if each box contains 12 
pair ? 

25. A certain building has 192 windows, and each window 
contains 24 panes of glass. How many panes in all ? 

26. How many feet of wire will be required to fence a field 
209 feet square, the fence being 6 wires high and on all sides of 
the field ? 

45. To find the product of two numbers when there 
are ciphers at the right of the significant figures (6) 
of one or both. 



OPEBATIOK. 

37600 
47000 

2632 
1504 



Ex. Multiply 37600 by 47000. 

Analysis. — Write the numbers so that the right-nand 
significant figures are in the same vertical line. 37600 
= 376 X 100, and 47000 = 47 x 1000. Since the product 
of two or more numbers is the same in whatever order 
they are multiplied, multiply 376 by 47, and their product 
by 100000 (100 x 1000), by annexing 5 (3 -f 2) ciphers to 
1767200000 the right. 

46. Rule. — Write the numhers so that their right-hand 
significant figures are in the same vertical line. Multiply 
the significant figures together as if there were no ciphers, 
and to their product annex as many ciphers as are found, 
on the right of both njimhers. 







EXAM PLES. 




47 


. Multiply 




Multiply 




1. 


3600 by 40 : 


, by 300. 


9. 


48400 by 200 ; 


by 1400. 


2. 


1728 by 80 ; 


, by 500. 


10. 


37000 by 500 ; 


by 2500. 


S. 


• 3456 by 70 


; by 420. 


11. 


12345 by 600 ; 


by 3600. 


^. 


3710 by 50 , 


; by 360. 


12. 


28000 by 420 ; 


by 4700. 


6. 


4000 by 30 


; by 800. 


13. 


19700 by 340 ; 


by 5800. 


6. 


2800 by 90 . 


; by 370. 


u. 


14320 by 560 ; 


by 6900. 


7. 


1360 by 60 ; 


, by 200. 


15. 


84000 by 800 ; 


by 7320 


S. 


4200 by 20 


; by 500. 


16. 


96000 by 900 ] 


by 4800 



84 



J/ r L T I r L J r A r I *> .\ 



\%t A'Z 



42, To find the product of two numbers, when the 
multiplier is more than 12. 

P:x. Multiply 450 by 287. 



^IPBBATION. 

456 
^37 



3192 
1368 
912 

108072 



Analysis. — Write the iniiltif»li»'i under the multipli- 
cand so that their rip^ht-hand n«run'e art- in th<* same ver- 
tical lino. Since the multiplier consists of 7 units, 8 ten^. 
and 2 hundreds, the multiplicand is n-pcated or multiplied 
hy 7, by 30, and by 200. 7 limes Aoi\ is :nj»2, the first par- 
tial product ; .'50 times 450 i*i l.'JGHO. the srcond partiul 
product; 200 times 456 is !)1200, the third partial product. 
The sum ot th(!se partial prcKluct-* i>< 108072. the entir*' 
product. Tn practice, the ci])hers an» omitted. In thi* 
operation, observe that the first (»r rij»dit-han<l figure of 
each partial product is diroetly under the figure r>f the multiplier usckI. 

43. Rule. — Write the iniiltipUcr under the niultipLi- 
cand so that their ri^ht-hand fi<^iires itrr in thp same 
vertical line. 

Multiply the multiplicand hij each significant figure of 
the •m/ultiplier, writing the first or right-hand figure of each 
partial product under the figure of the multiplier used. 

Add the parti'Ul products. The sum iriJ/ he th^ desired 
product, 

EXAM PLES. 



44. Multiply 

1728 by 37; by 481. 
2893 by 26 ; by 500. 
3904 by 18 ; by 624. 
5107 by 41 ; by 375. 
6079 by 59 ; by 208. 
8125 by 67 ; by 567. 
9236 by 78; by 781. 
7438 bv 89 ; bv 936. 



2 
3 

h 
5 

6 

7 



S 



Multiply 

0. 23456 by 294 ; by 3742. 

10. 40607 by 144 ; by 4803. 

n. 32738 by 176 ; by 5964. 

12. 01609 by 201 ; by 6075. 

13. 24135 by 345 ; by 7186. 
U. 38246 by 678 ; by 8297. 
15. 94538 by 987 ; by 9410. 
m. 1 0OOS bv 406 ; bv 2465. 



17. How many hours in the month of January ? 

18. How many minutes in the month of April ? 

19. How many seconds in the month of February, 1899 ? 

20. Find the cost of 375 barrels pork at $14 per barrel. - 

21. There are 5280 feet in one mile. How many feet in 96 
nules ? In 208 miles ? 
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^2. How many pounds in 471 bushels oorn. if tht^ro are 5^ 
pounds in one bushel ? 

23, In a bushel of timothy seed, there are 45 pounds. How 
many pounds in 23fi7 bushels ? In 3416 bushels ? 

■ 

2J^, How many shoes in '2X boxes, if each box contains 12 
pair ? 

25, A certain building has 192 windows, and each window 
contains 24 panes of glass. How many panes in all ? 

26, How many feet of wire will be required to fence a field 
209 feet square, the fence being wires high and on all sides of 
the field ? 

45. To find the product of two numbers when there 
are ciphers at the right of the significant figures (6) 
of one or both. 

Ex. Multiply 37600 by 47000. 

oPEBATioN. Analysis.— Write the numbers so that the right-nand 

37600 significant figures are in the same vertical line. 37600 

^rj^QQCl = 376 X 100, and 47000 = 47 x 1000. Since the product 

— ^; of two or more numbers is the same in whatever order 

'^^^^^ they are multiplied, multiply 376 by 47, and their product 

1504 by 100000 (100 x 1000). by annexing 5 (3 -f 2) ciphers to 

1767200000 ^^^ "^^*- 

46. Rule. — Write the nitmhers so that their right-hand 
significant figures are in the same vertical line. Multiply 
the significant figures together as if there ivere no ciphers, 
and to their product annex as many ciphers as are found 
on the right of both numhers. 

EXAM PLES. 

47. Multiply Multiply 

1. 3600 by 40 ; by 300. 9, 48400 by 200 ; by 1400. 

2. 1728 by 80 ; by 500. W. 37000 by 500 ; by 2500. 

3. . 3456 by 70 ; by 420. 11. 12345 by 600 ; by 3600. 

4. 3710 by 50 ; by 360. 12. 28000 by 420 ; by 4700. 

5. 4000 by 30 ; by 800. 13. 19700 by 340 ; by 5800. 

6. 2800 by 90 ; by 370. I4. 14320 by 560 ; by 6900. 

7. 1360 by 60 ; by 200. IS. 84000 by 800 ; by 732(t 
S. 4200 by 20 ; by 500. 16. 96000 by 900 ; by 480(i 



S6 MULTIPLICATION 



SHORT METHODS.* 

48. To multiply any number of two figures by IZ. 

49. Rule. — J^lace the sum of Us dibits .between them 
when the sum is less than 10. When the sum is 10 or 
more than 10, lurlte its right-hand figure in the second 
place and carry one to the left-hand figure of the niulti^ 
plicand, 

EXAMPLES. 

50. 1. Multiply 34 by 11. 

Analysis. — 3 + 4 = 7, which placod lM'ivv«en .^ and 4 produces tha 
product 374. 

£. Multiply G8 by 11. 

Analysis. — C + 8 = 14. Write 4 in the second place and carry 1 to 
the 6, the left-hand figure of tiie multiplicand producing the product 748. 

. S. Multiply the following numbers by 11 : 24, IG, 18, 32, 43, 
33, 72, 81, 37, 44, 92, 87, 03, G4, 35, 3G, 47, 17, 19, 48, and 57- 

51. To multiply any number by ii. 

53. EuLE. — Write the 1st right-hand' figure, add the 
1st and 2nd, the 2nd and 3rd, and so on; finally write 
the left-hand figure, carrying as usual. 

EXAMPLES. 

53. 1. Multiply 783742 by 11. Ans. 8621162. 

Analysis. — Write the right-hand figure 2; for the remaining figures of 
the product, add 2 to 4, 4 to 7, 7 to 3, 3 to 8, 8 to 7, and write the left-hand 
figure, carrying when necessary. 

2, Multiply the following numbers by 11 : 245, 34G, 325, 416, 
784, 517, 875, 918, 4218, 7324, 7218, 1728, 4375, and 8376. 

54. To multiply by any number of two figures ending 
with I. 

55. Rule. — Multiply by the tens of the multiplier, 
writing the product under the multiplicand one place to the 
left, and add. Or, 

* It is 8nggc8ted tbat these short methods be studied in connectioii with the more advanced 
work— one method with each lesson; or they may be presented to the atadent, one at a tim*. 
wiUi the daily drill OMircisei on the fondamental mle^ 
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Write as the jtrst figure of the jyrofluci ihe ^jntt figure of 
the multiplicand ; multiply encli jiguj^e of the m^ultipli- 
cand by the tens of the multiplier, and at the same time, 
add mentally to each product the figure to tlie left of the 
one m/ultiplied, carrying as usual. 

EXAMPLES. 

56. /. Multiply 45G by 01, 

iBT OFEBATIOK. 2X3) OPERATION. . . ttt .^ a . 

. Analysis*, 2yD method. — Wnte 6 m tne 

4o6 X 61 4oO prodiut. x C + 5 = 41. Write 1 and carry 

2736 CI 4. 6x5 + 4 (carried) + 4 = 38. Write 8 and 

27816 27816 can-y 3. G x 4 + 3 (carried) = 27. 

Multiply ^ Multiply 

iB. 864 by 61 ; by 41. 5. 2345 by 121 ; by 111. 
S. 717 by 31 ; by 71. 6, 7416 by 51 ; by^Sl. 
4. 447 by 21 ; by 81. 7. 8324 by 41 ; by 21. 

Note. — The first method may be used with the following multipliers, by 
placing the products two places to the left. 

Multiply Multiply 

8. 375 by 301 ; by 401. 11. 483 by 701 ; by 801. 

9. 425 by ;;^01 ; by 101. 12. 376 by 201 ; by 901. 
. xO. 469 by 601 ; by .^01. 13. 875 by 301 ; by 401. 

57. To multiply by any number between I2 and 20. 

68. Rule. — Multiply by the units of the multiplier, 
writing ths product under the multiplicand one place to 
the right, and add. Ox, 

Multiply the units of the w/ultijAicand by the units of 
the multiplier, ivrite the units of th^product, and carry 
the tens, if any, to the next product; multiply the remainr- 
ing figures of the multiplicand by the units of the midti* 
•pl.ier, and at the sams tim^e add mmfnUy to ea^h product 
the figure to the right of the o'"* ^)iidtif]Jied, carrj/ing as 
usual; finally, to the left-hand ;'-Jare of the mitltiplicand, 
add ihe number to. be carried-, ' / "»^ d write the result 



mCLTlrLICATtOt. 



BXAMPLSa. 



AmtLnu, Shd kethod. — 8 h 8 = A 
**•" WmU! Sand cany 4. 8x5+4 (carried) +9 = 

_J5 SIX WritaOand cwtj- 5. 8x4+5 {carried) 

^g «6 = 4a. Wrll«ann-1 csn7 4. 4 + 4 =a 

Multiply 

; by 17. e. 1334 by 14 ; by Iti. 

; by X6. 7. 3345 by IC ; by 18. 

; fay 1». «. 3-156 by 19; by 13. 

I by US. &'. 7891 by 17; by 15. 

RmUioil luny bu used with Ih* MUowing niultiiilien br 



.a tha right, 



: bv \m. 

; by IMS. 

; bi KW!. 



Multiply 

H. u; br 1(W ; bj 101. 
tS, 885 by 104 ; I^ 107. 
K. 783 by 105 ; l^ 103. 
17. 546 by 107 : by 106. 



.vith 0. 




Art. 63.J aUORT METHODS. 29 

63. To inuitiply by any multiple of 9 less tnan 90. 

64. Rule. — Multiply by the multiple of ten next higher 
than the given miUtiplier, arid from the result suhtrart one- 
tenth of itself, 

EXAM r'LES. 

66. i. Multiply 785 by H3. 

OPERATION. 

785 

70 Analysis.— 6b = /0-7. 785 x 70 = 54950. 

o^you proauct oy /u ^^ ^^^ ^ .54950-5495 = 48455. 

549 5 ^< ^^ J ^ 

49455 63 

Multiply Multiply 

?. 67 by 18 ; by 27. 6. 345 by 36 ; by 45. 



A. . 



S. 34 by 36 ; by 45. 7. 567 by 18 ; by 72. 

4. 77 by 54 ; by 63. 8, 518 by 27 ; by 63. 

o. 84 by 72 ; by 81. 9. 724 by 54 ; by 81. 

66. To multiply by 25. 

67. Rule. — Add two ciphers and divide the result by 
4' Or, 

Divide the number by 4i ^f there is no remainder, add 
two ciphers; if there is a remainder of 1, add 26; of 2, 
add 50 ; of 3, add 75, 

EXA M PLES. 

68. 1, Multiply 44<J by :>5. 

OPERATION. Analysis.— Since 25 is equal to 100 divided by 4, iiiulti- 

4 ) 44dUU plying by 100 and dividing the result by 4, is the same as 

11150 ■ multiplying by 'Vi. 

2. Multiply thb^ followirjij: riumbtirs by 'Zb :---^4, 3b, d'i, 4M, bx\ 
^87, 448, 512, Y4b, 424, 81?, 937, 544,' 717 318. 324, 256, 556 
9224, 8373, 5280, 1728, 5648. 



80 MULTXPLIOATIOJf, 

69. To multiply by any number one part of which Is 
a factor of another part. 

EXAMPLES. 

;0. 1. Multiply 676 by 287. 2. Multiply 567 by 936. 

OFBRATIOH. OFEKATIOV. 

576 667 

287 936 

4032 product by 7. 5103 product by 9. 
16128 " " 28(4x7). 20412 '' '' 36(4x9). 

530712 '' '' 287. 630712 " '^ 936. 

Multiply Multiply 

8. 227 by 369 ; by 427. 8. 932 by 183 ; by 927. 

^. 616 by 246 ; by 568. 9. 718 by 284 ; by 832. 

5. 344 by 126 ; by 124. 10. 629 by 646 ; by 756. 

6. 728 by 426 ; by 189. 11. 638 by 217 ; by 618. 

7. 325 by 147 ; by 273. 12. 435 by 248 ; by 428. 

71. To multiply by any number near and less than 
roc, 1000, etc. 

73. The Complement of a number is the difference between 
the number and the unit of the next higher order. 

73. Rule. — Add to the viultiplicand as many ciphers 
as there are ciphers in the unit next higher than the mul- 
tiplier, and from the result subtract the product obtained 
by multiplying the multiplicand by the com^plemenb of the 
m,ultiplier. 

EXAMPLES. 

74. L Multiply 456 by 98. 

OPERATION. 





4 






45600 


product by 


100. 














913 


<c 


tt 


2. 














44688 


(< 


(( 


98. 






Multiply 






• 




Multiply 






«. 


77 by 


99; 


tjy 


93. 




5. 


387 by 


93; 


by 999. 


8. 


84 by 


98; 


by 


95. 




6. 


416 by 


95; 


by 994. 


*. 


72 by 


94; 


by 


96. 




7. 


528 by 


93; 


by 992. 



Lrt. 76.J 



SHORT METHODS. 



31 



Cross Multiplication. 

75. Cross Multiplication depends upon the following 
urinciples : J 

produce units 
tens. 



Units multiplied by 


units 


Tens 


ti 


<( 


units 


Units 


(i 


it 


tens 


Hundreds 


It 


<< 


units 


Tens 


(t 


tt 


tens 


Units 


<< 


** 


hundreds 


Thousands 


t€ 


<€ 


units 


Hundreds 


tt 


t< 


tens 


Tens 


t* 


<( 


hundreds 


Units 


1 t 


t( 


thousands 


Ten-thousands 


" 


tt 


units 


Thousands 


it 


tt 


tens 


Hundreds 


*l 


tt 


hundreds 


Tens 


<t 


tt 


thousands 


Units 


« 


• 1 


ten-thousands 



tt 



tt 



tt 



t* 



hundreds. 



thousands. 



ten-thousands. 



Etc., etc. 



Ex. Multiply 68 by 74. 



Arts. 6032. 



OPERATION. 



▲NALTBI8. 



68 

74 



5032 



4x8 

4x6 + 3 (carried) + 7x8 

7x6 + 8 (carried) 



3 

8 



2 
8 



= 60 



Ex. Multiply 579 by 42. 



Ans, 24318. 



OPERATION. 



679 
42 



24318 



ANALYSIS. 



2x9 = 1 

2x7 + 1 (carried) +4x9 = 5 

2x5 + 5 (carried) +4x7 = 4 

4x5 + 4 (carried) = 2 



8 
1 
3 
4 



Ex. Multiply 567 by 348. 



•PERATION. 

667 
348 



Ans. 197316. 



ANALYSIS. 

8x5 = 40 8x6 = 48 8x7 = 56 
4x5 = 20 4x6 = 24 4x7 = 28 



L97316 3 X 5 = 15 3 x 6 = 18 3 x 7 = 21 

19 7 3 



6 
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MULTIPLICATION. 



LArt. 76 



76« To multiply together numbers of two figures 
each, whose units are alike. 



Ex. Multiply 76 by 46. 



Aii8. 3496. 



OFBRATION. 

76 
46 



3496 



x7) 



6x7 
6 



▲HALTUS. 

6x6 = 3 
11 + 3 (carried) = 6 



6 
9 



4x 7 + 6 (carried) = 3 4 



Ex. Multiply 135 by 66. 



Aii8. 8775. 



OPUIATIOK. 

135 
65 



▲MALT8I8. 

5x5 = 2 



8775 



5 X 13 ) 

g g px 19 + 2 (carried) = 9 



5 

7 



6x13 + 9 (carried) = 87 

77. EuLE. — Multiply units by units for the first figiore 
of the product, the sum of the tens by units for the second, 
figurey and tens by tens for the third figure, carrying ivhen 
necessary. 



EXAMPLES. 

78. Multiply 

1. 56 by 56 ; 72 by 32 

2. 65 by 75 ; 87 by 37 

3. 99 by 49 ; 85 by 75 
I 47 by 37 ; 67 by 57 

5. 125 by 65 ; 126 by 36 ; 154 by 84. 

6. 76 by 76 ; 36 by 36 ; 114 by 114. 



94 by 44. 
46 by 36. 
34 by 24. 
85 by 45. 



79. To multiply together numbers of two fig:ures 
each, whose tens are alike. 



Ex. Multiply 87 by 85. 



A71S. 7395. 



OPBBATION. 

87 
85 



7395 



ANALT8I8. 

5x7-- 
g^^|8xl2 + 3 = 



= 3 

= 9 



5 

9 



8x 8+9=7 3 



Art. 79.] 



SHORT METHODS. 
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Ex. Multiply 127 by 122. 



OPERATION. 

127 
122 



15494 



122. 






Ana. 

▲NALY8I8. 

2x7-1 


15494. 
4 


12 X 2) 

12 X 7 j 


12 


X 


9 + 1-10 


9 




12 


X 


12 + 10 - 15 


4 



80. Rule. — Multiply units hy units for the first figure 
of the product, the sum of the units hy tens for the second 
fi'gure, and tens hy tens for the remaining figures, carrying 
when necessary. 



EXAM PLES. 



81. Multiply 

1, 87 by 82 ; 81 by 87 

2. 47 by 44 ; 56 by 52 
S. 73 by 76 ; 79 by 75 
i. 44 by 43 ; 52 by 55 



65 by 63. 

58 by 57. 
68 by 63. 
67 by 63. 



5. 116 by 117 ; 107 by 105 ; 125 by 122. 

83. To multiply together two numbers whose tens 
are alike, and the sum of whose units is ten. 

83. Rule. — Multiply the units together for the tiro 
right-hand figures of the product, one of the tens hy 1 more 
than itself for the remaining figures. 



EXAMPLES. 



84. 1. Multiply 76 by 74. 



Arts. 5624. 



Analysis. — 6 x 4 = 24, the two right-hand figures of the product 
6 X 7 (6 + 1) = 42, the remaining figures. 

Multiply mentally 



2. 


24 by 26 : 


; 85 by 85 : 


; 128 by 122. 


3, 


17 by 13 : 


; 94 by 96 : 


; 112 by 118. 


^. 


34 by 36 : 


; 37 by 33 ; 


, 104 by 106. 


5, 


25 by 25 


; 43 by 47 


; 143 by 147. 


6. 


35 by 35 ; 


; 56 by 54 : 


; 152 by 158. 



84 MVLTTPLICATIOy. [Art. S*. 

85. To multiply by means of complements (72). 
Ex. Multiply 901 by 9%. 

ontUkTiom. ALonnuic vuLTipucATHm. 

991.. 9 ^1 = ^^^^'--M,.,^ ^ruu, ,o 

m. A 996 -= 1000^--_4i ''""^ .1^" ^^ 

987036 ( 1(XK) x UK>^h[9 x lOOO) 

' — (^ X 1000)+. 36 

(10(X)— 13) X KKX) 4- 36 

AlfALYftiH. — From the abovf^ alff<*hraic' multiplication, it is observed : 
Urt, that as many of the H^ht-hand film's as there arc ^-iphers in the unit of 
ooiTifiarison may F>e ohtainf-d by multiplying the eomplemcnts together ; 2nd, 
that the. weoiifl part of the result is equivalent to the sum of the numbers less 
the unit of eomparisrin multij)lie(l by that unit. 

The sum of the numln-rs less the unit of comfiariwin may l)e obtained by 
adding the numbers and omitting the 1 at the left-hand, or by subtracting 
either eomplement from the opposite numlKir. Thus, 901 — 4 = 987. 

86. Ui'LE. — From eMher niuiiher subtract the complex 
merit of the other, ami to the Hght of the remainder lurite 
the product of the complements, 

NoTKs. — 1. Wlien there are hfss figures in the product of the comple- 
ments than ciphers in the unit of comparison, write ciphers in the result to 
supply the defirnency. 

2. When then? arc mon; figunjs in the product of the complements than 
ciphers in the unit of comparison, add the excess on the left-hand to the 
second part, of the result. 

8. After practice, the oomph^ments may be omitted in the operation. 

EXAMPLES. 

87. L Multiply 88 by 05 ; 075 by 003 ; 9000 by 9990. 

{a,) (k) (c) 

SS.A2 775.. 225 0900... 1 

95... 5 003.... 7 0009... 1 



8360 


769575 99980001 


Multiply 


Multiply 


g, 07 by 00 ; by 04. 


8. 003 by 002 ; by 004. 


S. 88 by 01 ; by 05. 


P. 000 by 991 ; by 988. 


4. HO })y 93 ; by 06. 


10. 082 by 994 ; by 995. 


5. 75 by 07 ; by 08. 


11. 025 by 996 ; by 994. 


0. 02 by 08 ; by 93. 


12. 875 by 092 ; by 993. 


7. 86 by 94 ; by 95. 


13. 847 by 990 ; by 988. 
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88. To multiply together two numbers of the same 
number of figures over and near lOO, looo, etc. 

Ex. Multiply 116 by 103. 

OFSBATIOH. ALGBBRAIO MULTIPLICATION. 

^16 116 = 100 + 16 j^ - 200 4. 1ft 



103 



100 X 100 -h 16 X 100 



11948 +_ 8 X 1( K) + 48 

(100 + 19) X 100 ' ~ +48 

89, Rule. — From the sum of the nujnijrrs subtract the 
iLTbit of comparison, and to the right of the result write the 
product of the excesses, (See Notes to Art. 86.) 

EXAMPLES. 

• 90. Multiply Multiply 

1. 112 by 106 ; by 111. 5, 145 by 107 ; by 112. 

2, 102 by 103 ; by 104. 6. 176 by 111 ; by 108. 

S. 122 by 108 ; by 105. 7. 1004 by 1006 ; by 1007. 

^. 116 by 107 ; by 112. 8, 1125 by 1008 ; by 1012. 

91t To multiply together two numbers, one of which 
is more and the other less than loo, looo, etc. 

Ex. Multiply 109 by 97. 

fyPKRATIOH. ALOEBBAIO MULTIPUOATlOir. 

109 9 excess*. 109 = 100 -f 9 ) ^ 

97 3 complement. 97 = 100 — 3 1 ^' ^ 



10600 , T^ ^ , ^ 100 X 100 -f '^ X 100 

^r Product of excess _ ;j ^ 100 - 27 

(and complement. - 

10573 (100 -f 6) X 100 - 27 

93. Rule. — Multiply the sum of tiie numbers less the 
unit of comparison by that unit, and from tJiC product 
subtract the product of the excess and complement. 

EXAMPLES. 

93. Multiply Multiply 

L 107 V 97 ; by 9.^. 5, 1005 by 91 ; by 93. 

2. 112 by 96 : by \n 6'. 1(X)7 by 95 ; by 97. 

3. 116 by 94 ; by 98. 7. 1012 by 99 ; by 92. 

4. 108 by 91 ; by 99. ^. 1018 by 94 ; by 96. 



DIVISION 



one 



94. Division is the operation of finding how many times 
I number is contained in another. 

The number divided is called the diindend. The number by. which it is 
divided is called the divisor. The result obtained is called the quotient. 
The part of the dividend which remains after the operation is completed is 
called the remainder, 

95. The sign of division is -4- and is read divided by. 
Thus, 16 -f- 2 = 8 is read, sixteen divided by two equals eight. 

96. To divide when the divisor does not exceed I2. 

Note. — When the work is performed mentally, as in the following opera- 
tion, the process is called Short Diinsimi, 

Ex. Divide 1859 by 4. 

OPERATION. Analysis. — Write the divisor at the left of the dividend, 

4 ) 1859 as in the operation, and begin to divide at the left. 4 is 

AQA3 not contained in 1 thousand, the highest order of the 
dividend, therefore, divide 18 hundreds by 4. 4 is con- 
tained in 18 (hundreds), 4 (hundred) times, and 2 hundi'eds 
remain. Write the 9 hundred under the line in hundreds' place, and reduce 
the 2 hundreds remaining to tens, making 20 tens, which added to the 5 tens 
of the dividend, make 25 tens. 4 is contained in 25 (tens\ 6 (tens) times and 
1 ten remains. Write the 6 tens under the line in tens' place, and reduce the 
1 ten remaining to units, making 10 units, which added to the 9 units of the 
dividend, make 19 units. 4 is contained in 19 (units), 4 (units) times, and 3 
units remain. Write the 4 units in units' place, and write the remainder 
over the divisor, with a line between them in the form of a fraction, thus, f 
(three-fourths). The complete result is 464f . 

Observe that each quotient figure is placed directly under the last figure 
of the dividend used. 

In practice, do not think of explanations, etc. ; but, think only of the par- 
t.ial dividends and quotient figures. Thus, in the above example, say or think, 
4 into 18 4 times, into 25 6 times, into 19 4 times, etc. 



Art. dt.j 



i)lVJS16N. 



3t 



97. Rule. — Write the divisor at the left of the dividend 
with a curved line between them. 

Beginning at the left, divide each figure of the dividend 
by the divisor, and place the quotient beneath the figure 
divided. Whenever a remainder occurs, prefix it to the 
following figure of the dividend, and divide as before. 

Continue the operation until all the figures of the 
dividend have been divided, and place the remainder, if 
any, over the divisor at the right of the quotient. 

98. Proof. — Multiply the quotient by the divisor , and i» 
the product add the remainder. If the result equals the 
dividend, the work is probably correct. 







EXAMPLES 


. 




9fl 


). Divide 




Divide 




1. 


78912348 by 2 ; 


by 3. 


11, 


103050709 by 2 ; 


by 6, 


2, 


97652464 by 4 ; 


by 6. 


12, 


214161810 by 3 ; 


oy6. 


S, 


16327620 by 5 ; 


by 6. 


13, 


425262728 by 4 ; 


by 7. 


I 


78070804 by 4 ; 


by 7. 


U- 


123456789 by 3 ; 


by 8. 


6, 


12345678 by 6 ; 


by 9. 


15, 


246801234 by 6 ; 


by 11. 


6, 


988654320 by* 5: 


; by 8. 


16, 


789123650 by 7 ; 


by 10. 


7, 


234568836 by 4 : 


; by 9. 


17, 


287236450 by 5 ; 


by 12. 


8, 


357212254 by 2 : 


; by 7. 


18, 


176111888 by 6 ; 


by 11. 


9, 


246886425 by 5 : 


; by 9. 


19. 


1010101010 by 7 


; by 9. 


10, 


217181916 by 7 . 


; by 9. 


20. 


200200200 by 8 ; 


by 12. 



21, In one square yard there are 9 square feet. How man.} 
square yards in 41652 square feet ? 

22, There are 12 pence in one shilling. How many shillings 
in 124656 pence ? 

28, In a barrel containing 1068 eggs, how many dozen ? What 
is their value at 23 cents per dozen ? 

2Ji., In one foot there are 12 inches, How many feet in 
63360 inches ? 

25, There are 2 pints in one quart, and 4 quarts in one gallon. 
How many gallons in 160048 pints ? 

26, There are 8 quarts in one peck, and 4 pecks in one bushel 
How many bushels in 349056 quarts ? 



88 DIVISION. [Art, lOO. 

100. To divide by any divisor greater than 12. 

Note. — ^When the work is all written, as in the following operation, tiie 
process is called Long Division. 

Ex. Divide 13218 by 43. 

oFKRATioH. ANALYSIS. — Since 48 is not contained in la 

Divisor. Dividend. Quotient. (thousands), we take 132 (hundreds) for the 

43 ) 13218 ( 3()7f} first partial dividend. 43 is contained in 132 

129 (hundreds), 3 Oiundred) times. 43 x 3 (hun- 

TTT dreds) = 129 (hundreds), wluch write under 

the 132 (hundreds), and subtract. The re- 

£y_ mainder is 3 (hundreds), to which annex the 1 

17 Bemainder. (ten) of the dividend, and the second partial 

dividend is 31 (tens). 43 is not contained in 31 
vtens), therefore write as the next figure of the quotient. Annex to the 
partial dividend, 31 (tens), the 8 (units) of the dividend, and the next partial 
dividend is 318 (units). 43 is contained in 318 (units), 7 (units) times. 43 x 7 
(units) = 301 (units), which write under the 318 (units) and subtract.. The 
remainder is 17 (units). Indicate the division of this remainder in the form 
of a fraction, thus : fj, and annex it to the quotient, producing 307J} for the 
complete quotient. 

101. Rule. — Write the divisor at the left of the dimdend, 
with a curved line between them. 

Take for the first partial dividend the least number of 
figures on the left that will contain the divisor^ and lAjrite 
the quotient figures at the Hght, 

Multiply the divisor by the quotient, write the prodzocb 
under the partial dividend, and subtract. To the remain- 
der, annex the next figure of the dividend, for the second 
partial dividend. 

Divide as before, and thus continue until all tJve figures 
of the dividend have been used. 

Write the rerrt'Oinder, if any, over the divisor in the form 
of a fraction, and annex it to the quotient. The result miU 
be the complete quotient. 

103. Proof. — Multiply the divisor by the quotient, and 
to the product add the remainder. If the sum equals the 
dividend, the work is probably correct. 
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EXAMPLES 


■ 




103. Divide 


Div 


ide 




1. 


307845 by 26 ; by 143. 


IL 


8712460 by 73 , 


; by 817. 


2. 


248916 by 19 ; by 249. 


12, 


1428716 by 84 : 


; by 365. 


S. 


375428 by 38 ; by 375. 


13. 


2893429 by 69 ^ 


; by 144. 


4. 


481369 by 48 ; by 116. 


u. 


7364128 by 14 \ 


; by 128. 


5. 


423706 by 25 ; by 208. 


15, 


2125639 by 70 ; 


; by 320. 


e. 


3064028 by 18 ; by 429. 


16. 


3756425 by 64 : 


; by 231. 


7. 


1289434 by 64 ; by 567. 


17. 


4183691 by 36 ^ 


; by 365. 


8. 


7090805 by 73 ; by 432. 


18. 


3804072 by 96 : 


; by 729. 


9, 


6321457 by 87 ; by 618. 


19. 


1653891 by 33 : 


; by 640. 


10, 


2304802 by 92 ; by 729. 


20. 


2763940 by 95 : 


; by 160. 



21. How many days in 8766 hours ? 

22. In 20000 pens, how many gross ? (1 gross = 144.) 

23. How many bushels in 21674 pounds of oats, if there are 
32 pounds in one bushel ? 

2^. There are 56 pounds in a bushel of rye. How many 
bushels in 19958 pounds ? 

25. There were 31392893 gallons of molasses imported into 
the United States in 1885. How manys hogsheads of 63 gallons 
each ? 

26. How many cords in 47164 cubic feet, if there are 128 cubic 
feet in one cord ? 

27. How many miles in 49164 rods, if there are 320 rods in 
one mile ? 

28. The expenditures of the United States for the year 1886 
were $287,034,182. How much was that per day (365 days in 
the year) ? 

29. During the year 1882, 788992 immigrants arrived in the 
United States. What was the average number per day ? 

30. The population of the 38 States was 49,371,340 in 1880, 
and there are 325 members in the House of Representatives. What 
is the average population to each member ? 

31. The exports of cotton during the year 1885 were 
1,889,514,368 pounds. How many bales averaging 476 pounds 
each ? 

32. How many rails 18 feet in length would be required for a 
railroad 51 miles long ? (1 mile = 5280 feet.) 
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SHORT METHODS OF DIVISION. 

104. Leaving out the Products. — In long division the 
process may be shortened by the following rule : 

105. Rule. — Subtract the several products from the next 
number greater ending with the corresponding figure in 
the dividend, and carry each time the left-hand figure of 
ths minuend to the next product. 

Note. — If the right-hand figure of any product is the same as the corres- 
ponding figure of the dividend, subtract it from itself, and not from the next 
higher number ending with tlie same figun', ; or, write in the remainder, 
carrying the left-hand figure of the product. 

Ex. Divide 42343014 by 973. 

Analysis. — The first quotient figure is 4, by 
which we multiply. 4 times 3 are 12, which sub- 
tracted from 14 (the next number greater ending 
with 4) leaves 2. Write 2 in the remainder and 
carry 1. 4 times 7 are 28, 1 carried makes 29, 
which subtracted from 33 (the next number 
greater ending with 3) leaves 4. Write 4 in the 
remainder and carry 3. 4 times 9 are 36, 3 
carried makes 39, which subtracted from 42 leaves 3. Write 3 in the remain- 
der and carry 4. 4 subtracted from 4 leaves 0. Bring down 3, the next 
figure of the dividend. So proceed until the division is finished. 

Note. — Perform any of the examples in Art. 103 by this method. 

106. To divide by 25. 

107. KuLE. — Multiply the dividend by 4* ^^^ divide the 
product by 100 by cutting off two figures from the right. 

Note. — To divide by 125, multiply by 8 and divide the product by 1000 
by cutting off three figures from the right. 

Ex. Divide 11175^ by 25. 



2343014 


973 


3423 


43518 


6040 


1751 


7784 


000 





OPBRATION. 

11175 



447.00 



Analysis. — Since 25 is one-fourth of 100, multiplying 
3 by 4 and dividing by 1(X), is the same as dividing by 25. 



EXAMPLES. 



. 108. 1, Divide the followvng numbers by 25 : 1175, 165v.\ 
1700, 2875 3825, 4950, 3800, 1725, 1775, 1825, and 2000. 
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UNITED STATES MONEY. 



109. United States Money is the legal currency of the 
United States. It consists of gold, silver, nickel, and copper 
ooins, treasury and national bank notes, gold and silver certificates. 

110. Legal Tender. — The term legal tender is applied to 
money which may be legally oifered in the payment of debts. 

111. The unit of value is the gold dollar of 25.8 grains. 



Table. 

10 Mills = 1 Cent <?., ct 
10 Cents = 1 Dime d. 
10 Dimes = 1 Dollar $ 
10 Dollars = 1 Eagle E. 



Notes. — 1. In business operations, 
dollars and cents are principally used. 
Eagles and dimes are used only as the 
names of coins. 

2. The currency of the Canadian 
Provinces is nominally the same as that 
of the United States. 



112. The legal coins 
Gold. 



1 doHar piece, 

2i dollar piece, or \ 

Quarter-eagle, f 
3 dollar piece, 
5 dollar piece, or( 

Half-eagle, ( 
10 dollar piece, or 

Eagle. 
20 dollar piece, or 



VTei^ht 
ingrains. 

35.8 
64.5 
77.4 
139. 



Double-eagl 



[ 

5, or) 
e. S 



358. 



516. 



of the United States are as follows : 

Silver. 

Weight 
Standard dollar, 413i grains. 

Half dollar, or( .., .._ ^ , 

50 cent piece, f ^^ «^™«' ^' ^^^'^ ^"^*°«- 

Quarter dollar, or; 
35 cent piece, [^i ^^^s, or 96.4o grains. 

Dime, or / oi oo to • 

10 cent piece., f ^* S™"*' "^ ^'^ S™'"^' 

Copper and Nickel. 
5 cent piece, 5 grams, or 77.16 grains. 

3 cent piece, 30 grains. 

1 cent piece, 48 grains. 



1 13. The gold and silver coins of the United States contain 9 
parts by weight of pure metal and I pai*t alloy. The alloy of 
silver coins is copper ; and of gold coins, copper, or copper a^*^ 
silver. (The silver ia no case exceeds r^ of the whole alloy.) 
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Art. 120.) UNITED STATES MONET. 43 

.120, National Bank Notes (640) are not a ie(/al tender ; 
but, since they are secured by bonds of the United States deposited 
with the U. S. Treasurer at Washington, and are redeemed in 
lawful money by the national banks and the Treasurer of the 
United States, they are usually accepted in the payment of debts 
in any part of the United States. 

They are receivable in all parts of the United States in payment of taxes 
and other dues to the United States except duties on iiiiports, and for debts 
owing by the United States to individuals and corporations, within the 
United States except intere^ on the public debt. 

They represent the values of $1, $2, $5, $10, $20, $50, $100, $500, and $1000. 
Since Jan. 1, 1879, no notes of the denomination of $1 and $2 have been issued 
to national banks, Nov. 1, 1886, their total circulation was $301,529,889. 

121» To write United States money. 

122. In writing U. S. money, the dc^cimal notation is used. 
Dollars are written at the left of the decimal point and form the 
integral part. Cents arr written as hundredths of a dollar, and 
occupy the first two places at the right of the decimal point. 
Mills are written as thousandths of a dollar, and occupy the third 
decimal place. 

Thus, twelve dollars, forty-eight cents, and six mills, is written $12,486. 

When the number of cents is less than ten, a cipher must be written in 
the first place at the right of the point. Tlius, eight dollars and six cents is 
written, $8.06. 

In the final results of business operations, if the mills are more tlian five. 
they are regarded as an additional cent ; if less than five, they are rejected. 

In checks, notes, drafts, etc., cents are usually written as hundredths of a 
dollar in the form of a fraction. Thus, twenty-five cents may be writteu,$Y'yij' 

133. Express the following amounts by figures : 

• 

1, Eighty-six dollars, nineteen cents, five mills. 

2, Fourteen dollars, seventy-five cents, three mills. 

3, Five hundred twenty-six dollars, seventy cents._ 
L Two thousand dollars, thirty cents, two mills. 

5, Seven hundred dollars, nine cents. 

6, Fifty thousand dollars, seven mills. 

7. Four hundred eight dollars, two cents, five mills. 

8. Two hundred fifty dollars, sixty cents, three mills- 
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Art. 138.] UNITED STATES MONEY. 45 



EXAMPLES. 

13S. 1. Add 5 dollars, 16 cents ; 18 dollars, 5 cents ; 404 
dollars, 75 cents; 25 dollars, 8 cents; 2376 dollars, 40 cents; 8 
:J!ollars, 2 cents. 

2. Add $170, $106.40, $240, $200.40, $70, $.70, $234.75. 

3. Add $108.25, $2345, $6.04, $7.10, $192 43, $117.05. 

4. Add $.06, $6, $108.16, $500.64, $564, $5.64, $117.10, 
a;2081.48. 

5. From $124.16 subtra<;t $109.25. 

6. From $117 subtract $98.49. 

7. From $575 subtract 575 cents. 

8. A merchant makes the following deposits in a bank s 
$1875.24, $416, $234.70, $558.96, and $437.10. lie draws the 
following checks: $442.37, $120.92, $316.75, $242.71, $195, 
$716.32, $100.48, and $76.19. What is the balance of his bank 
account ? 

133. To multiply United States money. 

Ex. Find the cost of 9 desks at $2.45 each. 

OPBBATION. 

2,45 Analysis. — Disregarding the decimal point, multiply as in 

Q ordinary multiplication. • 9 times 245 cents is 2205 cents — 

$22.05. 

22.05 

134. Rule. — Multiply as in simple nunibers, and from 
the right of the product point off as many figures as there 
are figures to the right of the decimal points in both 
numbers. 

Note. — If, as in Examples 6 and 7, the number expressing cents would 
make a convenient multiplier, use it as such, considered as an abstract 
number, and point off the result according to the rule. 

135. Multiply Multiply 

i. 12 dollars and 18 cents by 8. 7. $.07 by 1239 ; by 13416 
2. 4 dollars and 25 cents by 12. J?. $20.04 by 20 ; by 108. 
S. 16 dollars and 9 cents by 17. 9, $176 by 18 ; by 144. 

4. 27 dollars and 8 cents by 25. 10, $36.25 by 36 ; by 117. 

5. 43 dollars and 50 cents by 76. 11. $48.19 by 48 ; by 288. 

6. 8 cents by 2345 ; by 3456. 12, $50.08 by 75 ; by 192. 



Att. 139.1 B£VIEW EXAMPLES. 47 

- REVIEW EXAMPLES. 

139« 1. Fiud the sum of the following numbers : TweHty- 
eix thousand forty-eight ; twelve thousand four hundred eighty ; 
one hundred thirty-six thousand ; seven hundred ninety thous^ind 
:orty-thpBe ; four million fifty-eight. 

2. Subtract eight hundred fourteen thousand nine hundred 
axteen from four million nineteen thousand. 

3. Multiply five hundred sixty thousand seven hundred eight 
by eighteen hundred sixty. 

4. Aauantity of merchandise was bought for J^'^TOlS.To, and 
sold for 132418.25. What was the gain ? 

J. Find tiic total length of the Brooklyn bridge, its meas- 
urements being as follows : Length of river span, lolMj feet; of 
each (2) land span, 930 feet ; of New York approach, 15G2 feet ; 
of Brooklyn approach, OTl feet. 

6, If i sell goods for i;238TG, and gain $5389, what did tlie 
goods cost me ? 

7, The estimated production of gold and silver of the world 
for 1884 was as follows : Gold, *98,990,rr2 : silver, *116,525,94t). 
For 1885, gold, $101,562,748; silver, *124,0G8,T84. AVhat was 
the total increase ? 

8, If the quotient is 3T5 and the divisor 24(3, what is tlie 
dividend ? 

9, If the product of two numbers is 4500T2, and one of the 
numbers is 987, what is the other number ? 

10, Divide 70432801 by 783. Prove that your solution is 
correct. 

11, A clerk receiving a salary of $1250, pays $408 a year for 
board, $180 for clothing, and $150 for other expenses. AVhat 
amount has he left ? 

12, If I take 24889 from the sum of 9872 and 249<i7, divide 
the remainder by 50, and multiply the quotient by 18, what is the 
product ? 

13, If 160 acres of land cost $10720, how many acres can be 
bought for $8844 ? 

H, If 75 head of cattle cost $2550. what will 59 head cost ? 

15, Cash on hand at beginning of the day, $0492.75; cash 
received, $11450.75; cash paid out, $13285.20. Required the 
cash balance at the end of the day. 



W UNITED STATES MONEY. [Art. 139. 

IG. A merchant sold 420 barrels of flour for %'Zbb^, which was 
$639 more than he gave for it. What did it cost him a 
barrel ? 

17. Mr. A has three farms, the first of which containo 158 
acres, the second 32 acres leso than the first, and the third as 
many as the other two. What is the value per acre, if all are 
worth $20128 ? 

18. A merchant bought 387 yards of cloth at 79 cts. per yard ; 
he sold 298 yards at $1.10 per yard, and the remainder at 97 cts. 
per yard ; how much did he gain ? 

19. The United States nickel and copper (joiniige for the year 
1880 was 5,519 five-cent pieces, 4,519 three-cent pieces, and 
1,090,013 one-cent pieces. Find total value of minor coinage. 

20. The silver coinage for 1880 was as follows: 29,838,905 
dollars, 0,105 half-dollars, 14,505 quarter-dollars, 1,707,042 dimes. 
What was the total value of the silver coinage ? 

21. The gold coinage for 1880 was as follows : 243,584 double- 
eagles, 1,042,847 eagles, 3,751,029 half-eagles, 101 three-dollar 
pieces, 4,080 quarter-eagles, 8,507 one-'l^Uar pieces. What was 
the value of the gold coinage ? 

22. There are four bidders to supply the government with 800 
tons Lehigh, 500 tons Cumberland, and 700 tons Baltimore coal. 
A offers Lehigh at $0.29, Cumberland at $4.38, and Baltimore at 
$7.23. B offers Lehigh at $0.80, Cumberland at $4,12, and Balti- 
more at $7.24. C offers Lehigh at $0.40, Cumberland at $4.45, 
and Baltimore at $7.18. D offers Lehigh at $0.17, Cumberland at 
$4.19, Baltimore at $7.20. AVho is the lowest bidder for the 
whole amount, and how much does each bid amount to ? 

23. A drover bought a number of cattle for $12204, and sold 
the same for $13500, by which he gained $4 per head. How many 
cattle were purchased ? 

2Jf.. A f 'firmer raised in one year 512 bushels of wheat, the next 
year twice as much as he raised the first year, and the third year 
four times as much as he did the second year. What was the 
Talue of the three crops at $1.05 per bushel ? 

25. Bought 75 tons of hay at $10 per ton ; gave in payment 
50 sheep at $3.75 each, and the remainder I paid in butter at 

3 cts. per pound. How many pounds of butter were required ? 

26. Bought 225 acres of land for $12,600, and sold 110 acres at 
$65 per acre, and the remainder at cost ; how much did I gain ? 
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27. A sold to B 175 acres of land at $135 an acre, and by so 
doing gained $1925 ; B sold the land at a loss of $1750. What 
did A pay per acre, and what was B's selling-price per acre ? 

28. A merchant sold 800 barrels of flour for $5867, 144 barrels 
of which he sold at $7 per barrel, and 225 barrels at $6.75. At 
how much per barrel did he sell the remainder ? 

29. According to tlie following table, what was the average 
immigration per year ? What per month ? 



Tetn. 


Naraber. 


Years. 


Nnmber. 


Yean. 


Number. 


1875 

1876 

1877 

1878 


227,498 
169,986 
141,857 
138,469 


1879 

1880 

1881 

1882 


177,826 
457,257 
669,431 
788,992 


1883 

1884 

1885 

1886 


6a3,322 
518,592 
395,346 
334,203 



PROPERTIES OF NUMBERS. 



140. A Number is a unit, or ^ collection of units ; as one, 
four, three feet, five dollars. 

141. All numbers are either integral or fractional^ abstract 
or concrete. 

142. An Integral Number, or Integer is a number which 
expresses whole things ; as two, four gallons, seven dollars. 

143. A Fractional Number, or Fraction is a number 
which expresses one or more equal parts of a unit ; as one-half, 
three-fourths. 

144. An Abstract Number is a number which does not 
refer to any particular object ; as one, six, ten. 

145. A Concrete Number is a number applied to an object^ 
or quantity ; as three apples, five pounds, ten dollars. 

146. Integral numbers are either odd or even, 'prime or 
composite^, 

147. An Odd Number is a number whose unit figure is 
I, 3, 6, 7, or 9 ; as 7, 21, 39. 




60 ^ROPERTIMS OF NUMBERS. lArt. 14«. 

148. --i.n Even Number is a number wliose unit figure is 
0, 2, 4, G, or 8 ; as 6, 40, 74 . 

149. A Prime Number is a number which can be exactly 

divided only by itself and unity ; as 1, 7, 13, 29. 

150. Numbers are prime to each other when no integral 
number greater than 1 will divide each without a remainder. 

Xuinlxjrs that are prime to each other are not necessarily prime numbers. 
Thus, 25 and 28 are prime to each other, but they are not prime numbers. 

151. A Composite Number is a number which can be 
exactly divided by other integers besides itself and unity. 

Thus 28, the product of 4 and 7, is a composite number. It is exactly 
divisible by 4 and 7. 



DIVISIBILITY OF- NUMBERS. 

153. An Exact Divisor of a number is any number that 
will divide it without a remainder. • 

Thus 2, 3, 4, 6, 8, and 12 are exact divisors of 24. 

153. A number is said to be divisible by another when the 
latter will divide the former without a remainder. Any number 
is divisible 

1. By 2, if it is an even number ; as G, 28, and 32. 

2. By 3, if the sum of its digits is divisible by 3 ; as 849 
(8 + 4 + 9 = 21, 21 is divisible by 3), 7323, and 47892. 

3. By 4, if the two right-hand figures are ciphers, or express a 
number divisible by 4 ; as 1100, 21G, and 7328. 

4. By 5, if the right-hand figure is or 5 ; as 40 and 135. 

5. By 6, if it is an even number and the sum of its digits is 
divisible by 3 ; as 216, 840, and 732. 

6. By 8, if the three right-hand figures are ciphers, or express 
a number divisible by 8 ; as 3000 and 7168. 

7. By 9, if the sum of its digits is divisible by 9 ; aa itl^j 783, 
and 12348. 
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PRIME FACTORS. 

154. The Faxjtors of a number are those numbers which 
when multiplied together will produce the number. 

Thus 4 and 7; 2 and 14; 2, 2, and 7 are factors of 28. The number itself 
and unity are not regarded as factors. 
The factors of a number are also tlie exact divisors of it. 

155. A Prime Factor is a prime number used as a factor. 

Thus, 2, 2, and 7 are the prime factors of 28. 4 is a factor of 28, but not 
a prime factor. 

156. To find all the prime factors of a composite 
number. 

Ex. What are the prime factors of G930. 

Analysis. — Any prime number that is an exact divi- 
sor of the given number is a prime factor of it. Divide 
the given number by 2 (15f^, 1), the least prime divisor of 
it, obtaining the quotient 3465. Next, divide this (juo- 
tient successively by 3 (163, 2), 3. 5 (153, 4), <ind 7. 
The last quotient 11 is a prime number and t heref ore a 
prime factor. The several divisors 2, 3, 3, 5, 7 and the 
last quotient 11 are the prime factors required. 

11 2x3x3x5x7x11 = 6930. 

157. Rule. — Divide hy the least prime ninnher which 
wiZl divide the given nurriber without a remainder. In 
nice manner divide the resulting quotient, and continue- 
the division until the quotient is a prime number. TJie 
several divisors and the last quotient are the prime factoids. 



OPERATION. 

2 ) 6930 



3 ) 3465 


3 ) 1155 


5) 385 

7) 77 







EXAMPLES. 








158. Resolve the following 


numbers into their 


prime 


factors 


1. 3465. 


7. 


6552. 


IS. 


8192. 


19. 


6():'0. 


2. 3003. 


8. 


7826. 


U- 


6561. 


20. 


2448. 


S. 4158. 


9. 


6006. 


15. 


3125. 


21. 


8525. 


4. ' 3150. 


10. 


5368. 


16. 


1800. 


22. 


093(;. 


S. 3675. 


11. 


3825. 


17. 


1935. 


23. 


0576. 


6. ^310. 


12. 


5324. 


18. 


2475. 


H^ 


5075. 
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COMMON MULTIPLES* 

159. A Multiple of a number is a number that is exactly 
divisible by it ; or, it is jiny product of which the given number 
is a factor. 

Thus, 12 is a multiple of 6; 15 of 5; vU; 

160. A Common Multiple of two or more numbers ia a 
number that is exactly divisible by each of them. 

Thus, 13, 24, 36, and 48 are multiples of 4 and 6. 

161. The Least Common Multiple of two or more num- 
bers is the least number that is exactly divisible by each of them. 

Thus, 12 is the least common multiple of 4 and 6. 

162. Principles. — 1. A tmiUiph of a number contains all 
the prime f actors of that number, 

2. A common multiple of two or more numbers contai7is all the 
prime factors of tach of those nu7nbers. 

3. The least com7non 7nultiple of two or more numbers co7itains 
all the prune factors of each of the 7iu?nbers, and 7io other 
factors. 

163. To find the least common multiple of two or 
more numbers. 

Ex. AVhat is the least common multiple of 12, 18, 20, 

and 40 ? 

nR8T OPERATION. ANALYSIS. — Sincc 40, a multiple 

12 = 2 X 2 X 3 of 20, contains all the prime factors of 

13 __ 2 X 3 X 3 ^^» *^® number 20 may be omitted in 
Ari 2x2x2x5 ^^® operation. Resolve the numbers 

into their prime factors. The least 
2 x2x2x3x3x5 =360 common multiple must contain 2 as a 

factor 3 times in order to be divisible 
Dy 40 ; it must contain 3 as a factor twice in order to be divisible by 18 ; and 
it must contain 5 as a factor, in ortVer to be divisible by 40. 360, the product 
of the factors, 2, 2, 2, 3, 3, and 5, is the least common multiple of the given 
numbers, since it contains the different factors the greatest number of t'nies 
that they occur in the given 'numbers, and no other factors (Prin. 3). 
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SECOND OPERATION. ANALYSIS. — Thc factoi-s of the re- 

2 ) 12, 18, 40 quired multiple may be found by the 

^ x x» I ^ following process. Divide the given num- 

l — I 1 bers by any prime number that will divide 

3)3, 9, 10 two or more of them, writing the quo- 

1 o iQ tients and the undivided numbers be- 

neath. Treat the resulting numbers in 
3x2x3x3x10 = 360 like manner, and continue the process 

until no two of the riumbere have a com- 
mon factor or divisor. The product of the sevk*al divisors and the remaining 
quotients and undivided numbers will be the least common multiple. 

164. EuLE. — Resolve the given numbers into their prime 
factors. The product of the different prime factors, talcing 
each factor the greatest number of times it appears in any 
of the numbers^ mill be the least common multiple- Or, 

Divide the given numbers by any prime number (see 
Note 2) that will exacthj divide two or more of them, writing 
the quotients and undivided numbers beneath. Repeat the 
operation with the resulting numbers until there is no exact 
divisor of any two of them, Tlie product of the several 
divisors and the last quotients and undivided numbers will 
he the least common multiple. 

Notes. — 1. In the operation, reject such of the smaller numbers as are 
^divisors of the larger; also reject such of the quotients and undivided num- 
bers as are divisors of the others. 

2. Divide by composite numbers when they are exact divisors of aH the 
numbers. 





EXAMPLES. 


16£ 


K Find the least common multiple 


1. 


6, 10, 15, and 30. 


m 


2, 


16, 24, and 48. 


IS, 


3, 


30, 40, and 60. 


u. 


h- 


2, 4, 8, and 16. 


15, 


6, 


14, 21, and 28. 


16, 


6, 


5, 8, 15, and 18. 


17, 


7. 


6, 9, 21, and 24. 


18, 


8. 


12, 20, and 30. 


19. 


9, 


6, 10, 30, and 40. 


m. 


10, 


32, 48, and 60. 


21. 


XL 


24, ^2. «^nd 40. 


22. 



24, 36, and 40. 

32, 48, and 72. 
16, 22, 24, and 30. 
18, 28, 30, and 36. 
12, 16, 20, and 24 

33, 44, 55, and 66. 

27, 36, 42, and 48. 
36, 45, 60, and 72. 

28, 35, 42, and 56. 
45, 55, 60, and 75. 
60, 72, 84, and 90. 



9 


I 


n. 


« 4 




N. 2 




X4 


M* 

H' 


n 




8 



64 FROPhinTTKa OF WMIiKKS. (Art. 166. 

C A NCELLATION. 6 

166« Cancellation is a motliod of shortening an operation 

by rejecting equal factors from hotli divideiid ard divisor. 

167. Pkinciple. — Dividiiuj litth diridPHfJ ami divii^orhy tJie 
same number does not affect the value > f the (^Hotie)it, 

Ex. Divide 84 x3<I bv 27x1 -». 

oPEBATioNB. A NALYs/s. — IiuHwite the oper- 

Ttt ions to 1)0 i^rforuied as in the 
margin. Since 80 and 27 contain 
the common factor 9, cancel or re- 
ject it from lK)th, retaining' tlie 
factors 4 and 3 respectively. 14 
and 84 contain the common factor 
14 : therefore reject it, retaining 
the factor 6 in the dividend. [I^ince cancellation is a proces;? of division, the 
rejecting of 14 does not destroy it, but divides it, leaving 1 as a quotient. It 
is unnecessary to write 1 as a quotient, cxcei)t when there are no other factors 
in the dividend.] 3 is a common factor of and 3 ; therefore reject it from 
both, retaining the factor 2 in the dividend. The product of the remaining 
factoi-s, 2 and 4, is the re<|uired quotient. 

168. Rule. — Write tlic iiitmherfi (leiwti rig midtiplication 
ahova a horizontal linr^ and the muiibers denoting clivimon 
Jjelotr, The numbers (ibove th e line ivill form a dividend, and 
the numbers heloir, a divisor. Can eel the factors coinmon 
to hntJh diirtdend and, divisor. The jrrodiictof the remaining 
factors of the dividend divided hi/ the product of the vpy 
?nai/Ung factors of the divisor ivill he the required qiwtlent, 

EXAMPLES. 

169. Find the value of the following expressions : 

27 X 48 X 00 1 700x l?oxO ^ 300 x 28 x 2 7 :< 5 

oi'x^O'^^)' ^' 'aOxlOOxlo' '• 25x42x18x12* 

1500 x144x5 ^ 4 X 36 X 42 X 18 17 x 3 6 x 25 x •;44 

365x100 * ^' 9x35x30x8 ' * 48x60x108x51* 
1760 X 6 X 1 45 24x30x54x35 144 x 6 25 x 3 7 x 12 

"Too X 365 ' 14 x 15~x 21 X 64* ' 288x375x186 * 

10. Multiply 72 by 3 x 18, divide the product by 8 times 9, 
multiply the quotient by 7 x 20, divide the product by 360, mui- 
tiply the quotient by 6 times 8. 



Art. 169.] OANCELLATIOJBT. ft5 

Ih If 42 toiiS of coal cost $147, what will 16 tond cost ? 

12. A man gave 9 pounds of butter at 17 cents a pound for 
3 gallons of molasses; liow much was the molasses worth a 
gallon ? «" 

13, If 20 pounds of beef cost 250 cents, what cost 75 pounds ? 
H. How many potatoes at 65 cents per bushel will pay for 

13 weeks' board at $7.50 per week ? 

15. A merchant bought 375 barrels of flour at $5.50 per barrel, 
and paid in ^.loth at $2.75 per yard ; how many yards did it 
require ? 

16. How many pounds of coffee at 27 cents per pound should 
be given for 57 bushels of corn at 63 cents per bushel ? 

17. Sold 28 bushels of apples for $21 ; what should I receive 
for 42 bushels ? 

18. How many cows worth $35 each must be given in exchange 
for 84 tons of hay at $15 per ton ? 

19. How many bushels of corn at 52 cents a bushel must be 
exchanged for 324 bushels of oats at 39 cents per bushel ? 

20. If 430 bushels of wheat are obtained from sowing 7 bush- 
els, how much would be obtained from sowing 21 bushels ? 

21. What should be paid for the transportation of 3600 pounds 
of cheese at the rate of 47 cents per 100 pounds ? 

22. What must be paid for transporting 31600 pounds of iron 
at $5 per ton of 2000 pounds ? 

23. What will 7840 pounds of coal cost, at $6 per ton of 
2240 pounds ? 

2J!f. If 3 men eat 7 pounds of meat in one week, how much 
would 6 men eg-t in 4 weeks ? 

25. How many canisters, each holding 40 ounces, can be filled 
from 3 chests of tea, each containing 55 pounds of 16 ounces ? 

26, How many times can 16 bottles, each holding 3 pints, be 
filled from 6 demijohns, each containing 10 gallons of 8 pints 
each ? 

27., A man exchanged 275 barrels of potatoes, each containing 
3 bushels, at 54 cents per bushel, for a certain number of pieces 
of muslin each containing 45 yards, at 11 cents per yard. How 
many yards did he receive ? 

28. U a, person travel 24 hours each day at the rate of 45 miles 
an hour, how many days would it require to pass around the 
globe, a distance of 25000 miles ? 



FRACTIONS. 



170« A Fraction is one or more of tlie equal parts of a unit ; 
as one-half {i)y fwo-ihirds (3), oiie-foiirth {\), seveyi-eights (J). 

If a unit be divided into fonr equal jmrts, each part is called a fourth. If 
one of these parts bo taken, the expression will l)e one-fourth (J) ; if three 
parts, three-fourths (}), etc. 

171. The greater the number of equal parts into whicli a unit 
is divided, the less will be each part ; the less the number of parts, 
the greater will be each part. 

One-half (J) is greatei tlian one-third (J) ; one-fourth (J) is less than one- 
third (i). 

172. A fraction is usually expressed by two numbers, one 
written above the other, with a line between. Fractions written 
in this form are called Common Fractions. 

173. The number below the line is called the Denominator, 
because while indicating the number of equal parts into wliich 
the unit is divided, it Uejiominates or names those parts. 

174. The number above the line is called the Nnmerator, 
because it shows how many of the parts are taken to form the 
fraction. 

175. The numerator and denominator, taken together, are 
called the Terms of tlie fraction. 

In the fraction f , 3 and 4 are the terms ; 4 is the denominator, and shows 
that the unit is divided into four equal parts, called fourths ; 3 is the numera- 
tor, and shows that three of these parts are taken to constitute the fraction. 

176. A fraction is an expression of unperformed division. 
The numerator is the dividend, the denominator is the divisor, 
and the value of the fraction is the quotient. 

177. A Simple Fraction is a single fraction, both of whose 
terms are integers. 

178. Simple fractions are proper or improper. 



179. A Proper Fraction is one that is less thau a uu>t ; the 
lamerator be.-ijg less than the denominator. Thus^ }, |, and ] 
ure proper fractions. 

180. An Improper Fraction is one that is equal to, o% 
»r than a unit ; hence the numerator must be equal to, or 
$r than the denominator. Thus., |, {, |, and y- are im- 
proper fractions. 

181. A Mixed Number is an integer and a fraction united : 
SB % 4i, 18|. 

182. A Complex Fraction is one whose numerator is a 
fraction or a mixed number; as ^, -j^, -j^ , -^ , — -, j^- 

The expression ^ indicates division, and is not properly a fraction. 
A unit cannot be dlTi(le<l into 5} equal parts. 

183. Principles. — 1. MuJiiphfing the numerator or dividing 
the denominator by a number multiplies the fraction by that number. 

2. Dividing the numerator or multiplying the denominator by a 
number divides the fraction by that number. 

3. Multiplying or dividing both numerator and denominator by 
the same number does not change the value of the fraction, 

EXERCISES. 

184. i. Read the following fractions, and copy separately : 
1, the simple fractions ; 2, the proper fractions : 3, the improj>er 
fractions ; 4, the mixed numbers ; 5, the complex fractions : 

I; H; 7i; 8i; 46|; iji; \\; -^x f; J; f- 

2, Write the following fractions : three fourths ; seven eighths ; 
nineteen sixteenths ; five, and one half ; one hundred three thirty- 
seconds : one hundred, and three thirty-seconds ; forty-eight, and 
five twelfths ; eleven tenths ; nine forty-fifths. 

S, Write the following fractions : eight ninths ; thirteen, and 
two-thirds ; sixteen twenty-fourths : ten tenths ; fourteen, and 
forty-six hundredths ; sixty-five forty-eighths ; nineteen one hun- 
dred nineteenths ; thirty-six four hundred thirty-seconda. 



58 FRACTIONS. lArC.SS- 



REDUCTION OF FRACTIONS. 

185. Reduction of Fractions is the (jhaiigiug their form 
without changing their vahu*. 

186. A fraction is rtuhicod to lower /ernis when the numerator 
and denominator arc cxi)rcsscd in smaller numhers. 

187. A fraction is in its In wait terms when its numerator and 
denominator have no common divisor. 

188. A fraction is rcduc^ed to It if/ her terms when the numeratoi 
and denominator are expressed in larger numbers. 

189. To reduce a fraction to its lowest terms. 

Ex. Reduce -^ to its lowest terms. 

oPBBATioN. Analysis. — Dividing ])otli terms of the fracti;^ii, 

AV ^^ it ^^ 1 tW' '^y *h** coininon divisor, 6, the result is fj •, 

dividing both terms of -Jf by the common divisor, 
7, the result is |. Since 2 and JJ have lu common divisor, the fraction is 
reduced to its lowest terms (187). 

The valiM3 of the fraction has not l)een changed, l)ecause both terms have 
been divided by the same number (18*^, 3). 

190. EuLE. — Divide the terms of the fraction hy any 
number that luill divide both without a, remainder, and 
continue the oper^ation with the resulting fraction*^ until 
they have no common divisor. 

EXAMPLES. 

191. Reduce to their lowest terms, 

1. i%. 9. vw- I'T- im- ^5. Iff. 
2- if- . 10. m- 18- m- ^- mi 

s. «. n. m. 19. VVW- «7. iiii 

A- M- 1^- m- ^- T^Wr- ««• mi 



*• tVt. . IS' m- ^-4. iViMr. S£. 4411 



I»a.] REDUCTION OF FRACTIONS. 59 

192. To reduce a fraction to higher terms. 

Ex. Reduce f to a fraction whose denominator is 32. 

oiFBBATioN. ANALYSIS. — The fractlon } is reduced to thv.ty' 

32 ~ 4 =: 8 seconds, without changing its value, by multiplying 
A :^ 24 the terms by the number that will cause its denomina- 

tor 4 to become 32 (183, 3). By dividing the required 
denominator 32 by the given denominator 4, this number is found to be 8. 
Multiplying both terms of } by 8, the result is fj. In practice, say or think, 
4 into 32 8 times. 8 times 3 are 24. 

193. Rule. — Divide the required deiwrtvinator by the 
denominator of the given fraction, and midtiply the 
Whumerator of the given fraction by the quotient, 

EXAMPLES. 

194. 1, Reduce J to 48th8. 

2, Change j\ to an equivalent fraction having GO for its 
denominator. 

5. Reduce |, j, ^, ^ each to 24ths. 
4. Reduce i, f, y\, J each to 36ths. 

6. Reduce |, f , -^^ each to 48ths. 

6. Reduce ^, f, f^ each to 105ths. 

7. Reduce fj, |, ^ each to 56ths. 

8. Reduce ^\, {i, -Jf each to 96ths. 

9. Reduce J, |, -^ each to 360ths. 
10. Reduce ^J, |, ^ each to 72ds. 
n. Reduce f, ^, \i each to 108ths. 
W, Reduce |, |, ^ each to 360ths. 

195. To reduce two or more fractions to equivalent 
fractions having their least common denominator. 

196. A Common Denom.inator of two or more fractions is 
ft denominator to which they can all be reduced, and is the com- 
mon multiple of their denominators. 

197. The Least Common Denominator oi' two or more 
fractions is the least denominator to which they can be reduced, 
«nd is the least common multiple of their denominators. 
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Art. 301^ REDUCTION OF FRACTIONS. 61 

SOI. Rule. — Multiply the integer by the required denoni' 
inator, and to the product add the numerator of the frac- 
tion, and under the result write the denominator. 

Note. — When the numerator of the fraction is a small number, add it 
mentally to the product of the integer and the denominator. 

EXAM PLES. 

SOS. i. In 27, how many ninths ? 

2, llednce 40 J to halves. 

3. How many eighths of a pock in 37 J pecks ? 

Reduce the following to improper fractions : 

i, 37f ; 19| ; 208j»b. 9, 81| ; 196^ ; 375f. 

5, 56| ; 491 ; IS^. 10, 116^ ; 450^ ; 87Jf 

6, 375i^; 94tV; 46|. 11, 24yV ; 179||; 17«7f. 

7. 44i ; 37VV ; 19||. i^- 87| ; 490^^ ; 168H. 

8. 12}; 485V; 4SA- ^^- ^84f ; IGlf; 175f|. 

303. To reduce an improper fraction to an integer 
or a mixed number. 

Ex. Reduce ^^ to a mixed number. 

Analysis. — 1 = J ; lieiice in ^/-, there are a» many units as 4 fourths are 
contained times in 37 fourths, or 0}. 

S04. Rule. — Divide the numerator hij the denoTuinator. 

EXAMPLES. 

305. 1. Change ^J^ to a mixed number. 

2. Reduce ^ of a dollar to dollars. 

Reduce to integers or mixed numbers : 

3, AJJL ; ^K 8. ^1- ; -1-^^. 
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Art. 208.1 ADDITION OF FRACTIONS, 

208. Rule. — Reduce the given fractions to equivalent 
frOfCtions having the least common denominator. Write 
the sum of the numerators over the common denominator, 
and reduce the resulting fraction to its simplest form. 

WTien there are mixed num^bers or integers, add the 
integers and fractions separately, and then add the results. 

Note. — Before adding, reduce all fractions to their lowest terms, and all 
improper fractions to mixed numbers. 

EXAMPLES. 

209. Add the following : 

^. A.ii.A. andfl. ^. m^V !i n5|, and |. 

^. i h h ^^^ h ^' I'^IA^ l^^^l. and ■iS^'g. 

3. l^, 7|, 16jV, and 38f 7. T5|, ^, 1028|, and ^. 

4. 481, 46^, 31f, and 17 j. 8. %, 110^, 240J, and 17^. 

P. 461, 483, 402, 49, 47^, and 46-^. (See Analysis opposite.) 

10. 408, 411^ 482, 441, 493, 48^, 49^ 49^ 47^ 48^, 48^, and 49'. 

11. 18|, 27i, 42^, 51|, and 14^^. 

12. 146}, 1^, 53^^, and 68^. 

18. 1172|, 19|, 440|, 6|, and lO^V- 

U. tV, 1063^, 37f, 7|, and 176||. 

16. 175, 116^, 143 1, and 27f 

16. 20|, 1644, ^, and 43f 

17. 44^, 16|, 29W. 13|, and 44|J. 

18. 311, 483^ G21, 193, 272, 48^ and 37\ 

19. 613, 481, 473, 48, 482, 491^ .^nd 45^, 

20. 19|, 444^^, 737i, and 385^. 

21. A farmer sold 317|4 bushels wheat, 176:^| bushels timothy 
seed, 202|^ bushels buckwheat, 526f|- bushels corn, 175|| bushels 
oats, and 276^ bushels clover seed. How many bushels did he 
sell al*:ogether ? (See Note, Art. 208.) 

22. k jeweler has nine diamonds whose respective weight* 
expressed in carats are f |-, |, ^, ^, 4J, |, |, fj, i|. Find theii 
total weight. 

23. How many inches of moulding would be required for three 
frames whose dimensions are as follows : first, llf inches wide, 
VH^ inches long ; second, 18;^ inches wide, 26| inches long ; third. 
.17J inches wide, 24| inches long ? 



64 FRACTIONS. |Art.tl« 



SUBTRACTION OF FRACTIONS. 

210. Subtraction of Fractions is tlie i)roce8s of finding 
the difference between two fractioiiH. 

311. Principle. — In order that fractions may he suhtractedy 
they must have like denominators and he parts of like units. 

p]x. From f take |. 

opBBATioN. Analysis. — As these fractions have a common 

I — J = j =: ^ denominator, we take the difference Iwtween the 

numerators, and place it over the common de- 
nominator. } = J is the result required. 

Ex. What is the difference between J and J ? 

OPERATION. Analysis. — Reduce the pven fractions 

9 — 8 to equivalent fractions having the leasi 

i 3 =^ J2 ^^ ^ common denominator (107). Then proceed 

as in the previous example. 

Ex. From ITGf subtract 89|. 

OPEBA.TION. ' 

170| I Analysis. — J from J we cannot take ; we tlierejor« 

g()3 J take 1 = J from 17G, leaving 175. | + | = y^. V ""I 

-— ^ = \. 175 - 89 = 86. 86 + I = 861. 

8G| » ^ 

213. RrLE. — Reduce the given fractions to equivalent 
fractions having the least common denominator. Write 
the difference between the namerators over the common 
denominator, and reduce the resulting fra^Mon to itt 
simplest form. 

JVhen there are mixed numbers, subtra^ct the integen 
and fractions separately , and a^dd the results. 

EXAM PLES. 

313. Find the difference l)etween 

i. fand|. 4. ^^andl^V- 7. H and |-. 

2. I and ^. ^- iV and ■^, 8, | and ^. 

S. I and ii. 6. \ and f 9. 1 and f^. 



tlS.] MULTIPLICATIOy OF FRACTIONS. 65 

Find the difference between 

10. 17Jand9J. 17, 116| and 481- i?4- 764 J and 3 75^. 

ii. ITdJ and 86J. 7^. 381| and ITJ. ;?J. 82^ and :37f. 

12. 138t and 17f 19. 15 7| and 19|. ;?6'. ^lOf and 447^. 

iJ. 149^^ and 18|. JO. 118' and 4S-. 27, 3:6' and 287'. 

i-f. 416| and 49i. ^7. 3S:f and 116|. ;3^. 445- and 318'. 

15. h\^ and 53|. 22. 248^5 and 129J. ;?9. :3:' and 438^ 

i^. 100 and 13f 23. 704^ and 375f J(>. 048^ and 520'. 

MULTIPLICATION OF FRACTIONS. 

214. To multiply a fraction by an integer. 

21«>. PRixciPLE. — MuUiplyiiii^ the numerator or ilivHlihtj the 
denominator by a number multiplies the value of the fraetiun by 
that number (183, 1). 

Ex. \Miat will 4 ]x»unds of tea cost (3 ^1 a pound ? 

opERATioxB. AxALTSi —If 1 pound c-osts $1. 

^4x7. 4 jwunds will cost 4 times ^. or 

* X ^ = ^ = ^ = 3^ f^ft. equ?' to fSJ. Hence, 4 pounds 

of tea (3 $1 will c-ost $8J. 
Or, To multiply J by 4, multiply the 

7 . numerator 7 by 4, or diWde the ile- 

* ^ 8 ^^ g . I ^^ '2 ^^ *^s nominator 8 by 4 ; either operation 

will give 3J, the requii^ed product 
Or, (Pnw.). 

^X4 = J = 31 By cancellation (166), the 

8 operation is shortened, and the n*- 

sult is obtained in its lowest terms. 
Multiplying the numerator, a* in the first operation, increa.ses the num- 
ber of parts, their size remaining the same : dividing the denominator multi- 
plies the fraction by increasing the size of the part^, their number remaining 
the same. 

Ex. Multiply 123f by 9. 

OFOLATUim. 
1035. 

* Analysis. — Midtiply the fi action } and the integer 12;^ 

^ separately, and add the products. In practice, when possible. 

g3 add the products mentally : e. g.. 9 times J an? y. equal to6f . 

j.^* Write the }. 9 times o are 27, and 6 are 33, Write the 3* 

— camr, and proceed as in simple numbers. 

lllBj 
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FRACTIONU 



CAvt.SlS. 



Ex. Multiply %n\ by 176. 

OPnUTIONB. 

227J Or, Uri 
175 175 



4 ) 525 

131i 
1135 
1589 

227 

39856i^ 



87J 

1135 
1589 
227 

39856i- 



ANALYsib. — As in prtoeding «k- 

Hiiiple. 

Or, hy aliquut parts, when the 
fractions are fourths, eighths, etc., 
the fractions generally used in oom- 
mercial operations. 

f = i + i(iofl). 

\ of 175 = 87i. 

\ of 175, or \ of 87i = 4»f . 



216. KuLE. — Multiply the nunverator or divUle the d-e- 
noininatof* of the fraction by the integer. 

When the imcltiplicand is a mixed number, miUtiply 
tJie fraction and integer separately, and add the results. 



EXAMPLES. 

317. i. Find the cost of 20 yards of silk at $J a yard. 

2. How much grain in 12 bins, each containing 76| bushels ? 

S, If 1 man earns || in 1 day, how much will 16 men eani in 
26 days ? 

4. If a ton of hay cost |16J, how much will 22 tons cost ? 

5. Required the cost of GO yards of muslin at 35| cents a yard. 

Multiply 



6. ^ by 7. 

7. H by 8. 

8, Hby3. 

9, llOi by 12. 

10. 117| by 16. 

11. 248| by 3. 

12. 146f by3. 
IS, 197i t)y 7. 
U. 4203Vby8. 

15. 384| by 12. 

16. 375^ by 48. 



17, 412| by 47. 

18, 148|by40. 

19, 412f by89. 

20, 775i by 65. 

21, 119tVby20. 

22, 772|byl7. 

23, 338| by 30. 
2^. 550|by27. 

25. 643f by 12i 

26. 875 § by 234. 

27. n^ by 275. 



28. 234Jby318. 

29. 678|by427. 

50, 625Jby516. 

51, 718Jby542. 

52, 275| by ^87. 
SS. 813| by 319. 
Si, 444J by 412. 

55. 555|by875. 

56. 817f by416. 

57. 913Jby375. 
88. 787f by525. 



Art.S18.] MULTIPLICATION OF FRACTIONS, 



«7 



218. To multiply an ipteger by a fraction, or to find 
a fractional part of an integer. 

319. Principle. — Multiplying hy a fraction is taking such 
part of the multiplicand as the fraction is of a unit. 

Ex. If 1 ton of hay cost $18, what will f of a ton cost ^ 

Or, 



OPBKATIONH. 



4 ) 18 



^ 

13^ 



Or, 
18 
_3 

4) 54 



J of Y = ¥ = 13^ 



13J 



Analtsis. — If 1 ton cost $18, | of a ton will cost | of $18. } of $18 is 
8 times \ of $18. \ of $18 is $4^ (taking \ is the same as dividing by 4), and 
3 times $4^ is $131. 

Or, f of $18 is i of 8 times $18. 3 times $18 is $54. } of $54 is $18}. 

Ex. Find the product of 175 and 8|. 



0FKBAT10N8. 



175 
_8f 

4) 525 

131i 
1400 

1531J 



Or, 



175 

_8f 

43f 
3 

1311 
1400 

1531i 



Analysis. — Multiply by the frac- 
tion } and by the integer 8 separately, 
and add the products. 

The first method is preferable, 
when the denominator of the fraction 
is not an exac divisor of the multipli- 
cand. 



Ex. Multiply 275 by 47|. 



OPIBATION. 

275 

8 )825 

103i 
1925 
1100 

'i3028i 



SECOND 
OFBBATION. 

275 

471 

34f 
3 

103J 
1925 
1100 

18038i 



THIRD 
OPEBATION. 

•275 

68J 
34* 
1925 
1100 

1302&J 



Analysis. — For the first and 
second operations, as in the j)rt*- 
ceding examples. 

When the fractions aro 
fourths, eighths, etc., multiply 
by means of aliquot parts. 

f = i + Kiof J). 
J of 275 = 68f . 
} of 275, or J of 681 = 84t. 



(\>^ FRACTIOSS, LArl.S20. 

*i30. Rule. — Jlidtiply by the niuncraior uj Uie fractian 
and dividr. the product by thr denominator. Or* 

Divide by thr drnoniinator of the fraction, and niulti- 
ply the quotient Jyy the nuDterator. 

When the multipUer is a jni.ved nuinher, viultiply by 
the fraction and integer separately, and' add the results, 

EXAMPLES. 

231. 1, Find the cost of 8 J ydin. of ribbon at 25 cts. a yard. 

2. What is the cost of 42 J pounds of butter at 26 ots. a pound ? 

3. Required tlie vahie of 48J yards of flannel at 75 cts. a yard. 

Multiply 

Jf. 84 by J. 10. 210 by 14g. 16. 780 by 64f. 

5. 120 by \. 11. 375 by 24^. 17. 512 by 37f 

6. 49 by %. 12. 375 by 22|. 18. Gil by %1\. 

7. 128 by 94. 13. 146 by 28 J. 19. 625 by 92|. 

8. 156 by 8-1. U. J84byl6J. 20. 937 by 75|. 

9. 187 by 10|. 15. 110 by 41 ?. 21. 575 by Slf 

332. To multiply a fraction by a fraction. 

Ex. At l?J a pound, what will f of a pound of tea cost ? 



OPERATION. 



3v<7_-2i__ 7 Analysis. — If 1 pound cost $J, } of a pound 

Or, } X i = -A i of $J is $^, and 3 times |^ is IfJ, or %^. 

3 

Ex. What is the value of8x8^xVVXtt? 

2 OPERATION. ANALYSIS. — R^ducc the inte- 

* ^^ ger 8 and the mixed number 8^ 

fX^XTreX-j^^Y^^i to improper fractions, and mul- 

tiply as in the preceding example. 

333. Rule. — Reduce integers and mixed numbers to im- 
proper fractions. 

Cancel all factors common to the numerators and de- 
nominators. 

Multiply the rem>aining numerators t^ogether for the 
najnerator, and the remaining denominators for the de^ 
fiominator. 



Art. 224.S MULTlPLllATlOy OF FRACTIONS, 



«0 



EXAM PLES, 

224. Find the product of 

7. I and |. 5. | and i^. 

2. I and ^. 6. G, 3^, and f 

,5. i and ^^y. 7. 5§, ^, and |^. 

-4. f and Y- <^- l^i» i^^l* and y^^. 



P. ^, 13J, ana |. 

i^. 261, 4. and f . 

ii. i, I, and I64. 

12, 13i, f, and }. 



Beduce the following compound fractions to simple ones. 



A Gompou/nd Fraction is a fraction of a fraction. 
The word " of " is equivalent to the sign x . 



IS. i of f of f . 
U. I of 3| of f 

15, I of I of 7J. 

16, f of^ofSj. 



17, I of I of 18. 

18. I of 11| off 

19, ^\ of W, 

20. yV of I of ^. 



21, I of e of H- 

22, f of } of f of 

23, J of 12i of 6f 

n^ I of ii of 4^. 



Find the value of the following expressions : 



26, I of 1728. 

26, I X 375. 

27, I times 864. 

28, I of 75 X I of 16f . 

29, I X f of ^^ X i 



SO. (i + ^) X (4 + A). 

^^. a-Dxd + i). 

S3. 37i times | of -^V- 

Si' I of i X f of |. 



325. To multiply mixed numbers together. 



Ex. Multiply 147f by 41|. 



OFBBATION 





147| 




41| 


■* 


« ixi 


8)735 


91| - 1 X U7 


4)123 


30|- - 41 X J 




588 I *^^1*^ 



6150^ 



Analysis. — Commencinpf at the 
right as in multiplication of integers, 
first multiply the fraction and inte- 
ger of the multiplicand by the frac- 
tion of the multiplier ; and then 
multiply the fraction and integer of 
the multiplicand by the integer of 
the multiplier. The separate step> 
are indicated at the right of the 
operation. The sum of the several 
partial products will be the requir^^ 
uroduct. 



70 FRACTIONS. [Art.llt«. 

336. Rule. —MuZUpiy the fractions together, each integer 
by the fraction of the other number, and the integers to- 
gether. The Slim of the partial products wUl be the product 
required. 

Note. — When both mixed numbers are small, reduce them to improper 
fractions and multiply as in multiplication of fractions (223). 

EXAM PLES. 

337. Multiply Multiply 



1, 875^ by 8^ 

^. 737i by 10^ 

S. 512fby ll 

4, 449f by 16 J 

5. 6I2J by 13^ 



by 37i. 6, 716J by 27J- ; by 58J. 

by 12 J. 7. 447^ by 45^ ; by 641- 

by 27i. 8, 459f by 37J ; by 39|. 

by 36f 9, 378i by 43^ ; by 40J. 

by 42|. 10. 479^ ^7 56^ ; by 27|. 



DIVISION OF FRACTIONS. 

338. To divide a fraction by an integer. 

339. Principle. — Dividing the numei^ator or multiplying 
fhe denominator by a number, divides the value of the fraction by 
that number (183, 2). 

Ex. What cost 1 pound of tea, if »5 pounds cost $3^ ? 

'operations. Analysis. — If 5 pounds cost 

10 K _ l^^Q _ 2 $3i, 1 pound will cost \ of $a|, 

■V -^ ^ - —3 - * or If. 

To divide ^ (3^) by 6, divide 
Or iJi _^ 5 ::^ ^ = 44 = 4 ^^6 numerator 10 by 5, or multiply 

3x5 the denominator 8 by 5 ; either 

8 operation will give f , the required 

Or, 5^ X i = f quotient (Prin.). 

Dividing the numerator, as io 
the first operation, decreases the number of parts, their size remidning the 
same ; multiplying the denominator divides the fraction by decreasing th^ 
size of the parts, their number remaining the same. 

Ex. Divide 867f by 4. 

OPERATION. Analysis. — Dividing as in simple 

4 ) 86 7 J 3f =: -M^ numbers, 4 is contained in 887}, 216 

times and a remainder of 8f . 8f equals 
216ff ijfi -J- 4 = jl j^ ^y^^^Yi divided by 4 is \\. 
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S30« Rule. —Diuid-e the numerator or miUtlpf^y the 
denamiruitor of the fraction by the integer. 

When the dimdend U a mixed number, divide the 
iiUeger and the fraction separately, and a^dd the results. 



4 


831. Divide 


I 


EXAMPLES. 






1. 


iby6. 


n. 


637i by 9. 


21, 


5316| by 4. 


2. 


*by3. 


12, 


875^ by 12. 


22, 


7144J by 5. 


S. 


|by6. 


13, 


1716f by 8. 


23, 


1729} by 3. 


-*. 


Aby4. 


IJh 


1729i by 3. 


H^ 


1749} by 9. 


5. 


Aby4. 


16, 


24181 by 5. 


25, 


8763J by 6. 


6, 


16} by 5. 


16. 


3516f by 5. 


26, 


7385} by 8. 


7. 


172^ by 3. 


17, 


2428f by 3. 


27, 


4255| by 9. 


8, 


875f by 6. 


18, 


6375| by 4. 


28, 


7134} by 7. 


9. 


935} by 8. 


19, 


42871 by 2. 


29, 


9727i by 12 


10, 


n^ by 9. 


20, 


328H by 8. 


30. 


6345} by 16 



232. To divide by a fraction. 

233. The Reoiprocal of a number is 1 divided by that 
number. Thus, the reciprocal of 4 is 1 divided by 4, or }. 

The Reoiprocal of a Fraction is 1 divided by that fraction. 

234. Principle. — 1 divided by a fraction is the fraction in- 
verted. 

Thus, 1 divided by } is {. This principle may be demonstrated as fol- 
lows : In 1 there are 4 fourths. 1 fourth is contained in 4 fourths 4 times. 
Sinoe } is 3 times i, f is contained in 1 ^ as many times as \, Hence, f is 
contained in 1 ^ of 4 times, or | times. 

The reciprocal of a fraction is the fraction inverted. 

Ex: At $J a yard, how many yards of cloth can be bought 
for $5 ? 

OPKRATION8. ANALYSIS. — Sinco 1 yard i» 

5_i_j.— .iLfl._^3-^f52 W, as many yards can be bought for 

' $5 as $} is contained times in $5. 

Or, 5 -7- J = f X i = V = ^1 5 is equal to l^, and 3 fourths is con- 
tained in 20 fourths 6} times. 
Or. $) is contamed in $1 | times (Prin,), and in |5, 5 times | or y. 
equal to 6f times. 



Or, 


1- 


OPSBATIONB. 

■i f X 1 H iJ 


Or, 


1- 


■i i X } V H 

3 
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Ex. At If a yard, how many yards of cloth can be bought 

for %^ ? 

Analysis. — Since 1 yard 
cost $f , as many yards can be 
bought for $1 as $} is con- 
taine<l times in $}. \ is equal 
to ^j, and I is equal to ^{. 
^ is contained in Jf H times. 
Or, $} is contained in $1 
I times (/H*».), and in |f, f times J or fj, equal to H times. 

Ex. If 6| yai'ds of cloth cost $5, what will 1 yard cost ? 

oFERATioNB. ANALYSIS. — 6| yards are 

5 -^ Y = (5 -T- 20) X 3 = f equal to V yards. Since V 

Or, 5-7-Y = fxA = W = i ^*'^® cost $5, t of a yard 

" will cost ^ of $5 or fj, and 

Or, 5-r-V=fxA = i Jorl yard will cost 3 times 

* $i or »}. 

Or, the price per yard equals the cost, divided by the quantity as an ab- 
stract number. 5 divided by ^- equals 5 times 1 divided by y, or 5 times ^ 
{Prin.), equal to }. 

Ex. Divide 7552 by 78|. 

OFXRATION. 

\ ^^\^ Analysis. — ^Reduce both divisor and dividend 

^ / to thirds as in the operation, omitting the 

3 3 common denominators. AtjAi -j- ifi is the same 

236 ) 22656 ( 96 *» ^^^ "^ ^• 
^ 91 91 ^^' multiplying both divisor and dividend by 

the same number does not affect the quotient. 

1416 Multiply both divisor and dividend by 3, and 

1416 then divide as in simple numbers. 

Ex. Divide 2195| by 175f. 

OPBBATIOH. 

175| ) 21951 



G 6 



Analysis. — Reduce both divisor and divi 
dend to sixths, their least common denomina- 
1054 ) 13175 ( 12iJ^ tor, reject the common denominator, and 

1Q54 divide the numerators as in simple numbers. 

Or, multiply both divisor and dividend by 

6, the least common denominator, and divide 

^lOo as in simple numbers (see preceding analysis). 



t- 



Art. «i*^J DIVISIOA njr FJi a C tJ Ojtl^ . tS 



BULE. — Red'iuce ihe ditn'sor a/fhd dividend to eguiv- 
Cbiepht fracti€fns hamng a common denomiivator, and divide 
the nwmerator of the dividend hy the murri'erator of the 
divisor. Or, 

Invert i>kbe terms of the dim nor and proceed as in nviMi'- 
pli^^ation. 

In dividing mixed numbers, mvMipiy both divisor and 
d'ivid'end hy the l^easf coni'mon denomi/na>ffOr, and d>ivi>de as 
in si/mipl^ numhers. 

Note. — If both mixed numl>ers are small, reduce them to improper frac- 
tions, and apply the rule for dinsion of fraotions. 







EXAMPLES. 








236. Divide 










1. 


1 by \. 


ii. 


76 by 8i. 


27. 


920 by 73f 


2. 


16 by \. 


15. 


45 bv 74. 

•* • 


28. 


720 by 43^. 


S. 


28 by }. 


16. 


^ by 3|. 


29. 


700 by 37^. 


-4. 


49 by \. 


17. 


^ by 3i. 


SO. 


560 by 26J. 


5. 


88 by \. 


18. 


^ by 3f . 


SI. 


682J by 45J. 


6. 


fbyf 


19. 


1\ by 8i. 


S2. 


847i by 891. 




|byf. 


20, 


9| by 18^. 


SS. 


9843 by 75 ». 


8. 


iVbyf 


21. 


875 by 33i. 


.u. 


8622 bv 18». 


9. 


AVi 


22. 


625 by 83i. 


S5. 


7311 by 561. 


10. 


fbyf. 


2S. 


516 by 34|. 


S6. 


431} by 18 J. 


11. 


28 by 4i. 


^^ 


917 by 434. 


S7. 


983^ by 294. 


12. 


33 by 3f . 


25. 


864 by 86f . 


38. 


504J by 36|. 


IS. 


G4 by 5|. 


26. 


702 by 304. 


S9. 


583^ by 43J. 



Find the value of the following complex fractions (183) and 
expressions of division : 

■* 9 ' 35 ' 36 ■ ^' i of 2J ' 5| - 3i' 

3i.8|.16| 18i ^ 12i . 121 X llj 

* 40 '13' 20' '** 16i— 15|' 68J + 1J" 

tf ^.l.^. Lg 175i - 161 . 38i - 30i 

7J ' i ' I ^' 187i - 186| ' 16i + 8f 



T4 FRACTIONS. [AvCSSI 



REVIEW EXAMPLES. 

237. i. Reduce |ff to its lowest terms. 

2, Reduce | to forty-eighths. 

3. Reduce 727f to an improper fraction. 
^. Reduce -^p^^ to a mixed number. 

6. Add 17i, 37 J, 18f, 49f , 13|, and 56^^. 
^. From 1728J take 865i. 

7. Multiply ix3}xV^XtVx l^f- 
^. Multiply 1727J by 175. 

9. Multiply 1727 by 175f. 

10. Divide!^ by ^. 

11. Divide 1736 by 144f. 

12. Divide 5779f by 275f 

IS. Divide 12346^ by 7 ; by 35. 

H. What is the cost of 1583 pounds sugar @ llj cts. per 
pound ? 

15. Add I of I of 4^, f, 136f, and ^. 

16. A merchant sold a quantity of goods for $144, which was 
J of the cost. What was the cost ? 

Analysis. — If $144 is J of the cost, J of the cost is ^ (J is \ oi\) of $144, 
or $48. I, or the total cost, is 4 times (| is 4 times \) $48, or $192. 

9 

17. Required the value of 2993 pounds of sugar @ 9|^ cts. per 
pound ? 

18. If f of a ship is worth $42430^, what is the value of the 
whole ? 

19. Bought 47} yards of cloth at $4J^ per yard, and paid for it 
in wheat at $2J per bushel ; how many bushels were required ? 

20. Find the value of 31fJ pounds snuff @ 72 cts. per pound. 

21. The less of two numbers is 777} and their difference 117|; 
what is the greater number ? 

'ir^2. A and B together have $1728 ; if A^s money is equal to \ 
01 B% how much has each ? 

2S. A having 2146} yards of cloth, sold | of it at $1} a yard, 
and the remainder at $2^^ a yard ; how much did he receive ? 

2J^. A number being increased by | of itself, the sum is 546 : 
what is the number ? (The number is i of itseUs-^ 
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26. A man had. $5280 ; he bought goods with | of it^ and then 
lent \ of the balance to a friend ; how much had he left ? 

26, Find the selling price of goods sold at a profit of $75, 
being \ of the cost. 

27, Mr. A bought 117|- acres of land at one time, and 87| at 
another ; after selling llOJ acres, how much remained ? 

28, U ^ tons of coal cost $30|, what will 27^ tons cost ? 
How many tons can be bought for $127f ? 

29, A man paid $1145| for a horse and carriage. What was 
the value of each, the carriage being valued at | as much as the 
horse ? 

SO, K 1^ of a farm is valued at $2253 1, what is the value of f 
of it? 

31, "What is the value of 2102^ yards prints at 7^ cents per 
yard ? 

S2, "What number must be taken from 9GJ, and the remainder 
multiplied by 16|, that the product shall be 770| ? 

• 3S. What is the value of 164^ yards muslin at 5f cents per 
yard ? 

Si, If 7 barrels of oil contain 3 13 J gallons, how many gallons 
will 2f barrels contain ? 

86. An executor collects $12724.84. He pays out $4096.48, 
and the residue he pays to the widow and her four children as 
follows : The widow receives a third part, and the remainder is 
divided equally among the children. Find the share of each. 

36, What number increased by J of itself will produce 2456^ ? 

37, Find the selling-price of goods, bought at $144, and sold 
at i above cost. 

38, Ainve&ts f of his capital in real estate, and has $1725 
remaining ; what is his capital ? 

39, Bought a barrel of sugar coutaining 220 lbs., at 8^ cents 
per pound. During the sale, it dried away ^. Did I gain or 
lose, and how much, by selling it at 9^ cents per pound ? 

Jfi, Multiply 2375^ by 8^ ; by lOJ. 

il. Multiply 1727J by 18^ ; by 107|. 

^. Multiply 377i by 16^ ; by 37|. 

1,3. Multiply 875 J- by 22^ ; by 9|. 

44, A merchant sold 12 J yards of silk to one customer, 21 J to 
another, 20| to another, and 28^ to another ; at $2| per yard, 
how many dollars did he receive ? 
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J^B, An army loses ^^ of its number in baiuie and has 16042 
remaining ; how many did it originally contain ? 

Ji6, What is the cost of ^ pieces prints^ containing 1604' 
yards, at 5^ cents per yard ? 

^7. What is the value of 12 pieces prints containing 48^ 48^ 
482, 48, 492, 488, 48, 49^ 49^ 48^, 498, 433 yards respectively at 
4' cents per yard ? 

Ji8, A merchant purchased 29 pieces prints containing 48^ 
{S\ 412, 482^ 488, 47, 49, 49^, 52^ S?*, 48*, 48^, 38, 482, 48^, 
482, 478, 482, 48, 51, 48, 44^ 512, 43, 428, 462, 48, 48^, 48^ 
yards respectively ; what was the cost at 52 cents per yard ? 

Ji9. There are 5280 feet in one mile, and 16|^ feet in one rod ; 
how many rods in one mile ? 

60. A can do a certain piece of work in 10 days, and B can do 
it in 15 days ; how long will it take them both to do it ? 

61. A market-woman bought 120 oranges at the rate of 5 for 
2 cents, and sold \ of them at the rate of 3 for 1 cent, and the 
remainder at the rate of 2 for 1 cent. Did she gain or lose, and 
how much ? 

62. What is the duty on 22375 pounds sugar at 2^ cts. per 
pound ? 

63. A farmer sold 1276J| bushels oats at 44 cts. per bushel, 
876|f bushels corn at 52| cts., and 3381|f bushels wheat at $1.32; 
how much did he receive ? 

54. How many bushels of com at 54J cts. per bushel must a 
farmer exchange for 62 yards of sheeting at 8| cts. per yard, and 
31 yards broadcloth at $1.75 per yard ? 

66. What is the value of 45^ yards damask at 772 cts. per 
yard ? 

66. The salary of the President of the United States is $50000 
per year ; how much is that per day ? 

67. 1^ pounds of beef and 1^ pounds of flour are allowed to 
a ration ; how much will 61 7 rations cost, if the price of beef is 
11 1 cts. per pound, acd of flour 3 J cts. per pound ? 

68, What is the value of 36385 pounds of corn at 48|- cents 
per bushel, each bushel containing 56 pounds ? 

69, What is the least common multiple of the nine digits ? 
60. The total production of gold and silver in the United 

States from 1792 to 1886 was $2,403,986,769. What was the 
average production per year ? 



DEC IM ALS. 



238. A Decimal (from the Latin decern, ten) Fraction is 
a fraction whose denominator is 1 followed by one or more ciphers; 

239. Decimal fractions arise from dividing a unit into 10 
equal parts, and then dividing these parts into 10 other equal 
parts, and so on. 

Thus, if a unit be divided into 10 equal parts, each part is called a tenth. 
If a unit be divided into 100 equal parts, or 1 tenth into 10 equal parts, tlie 
parts are called hundredths. If a unit be divided into 1000 caual parts, or 
1 hundredth into 10 equal parts, the parts are called fhouaandths, 

240. All the rules, principles, operations, etc., of common 
fractions may be applied to decimal fractions. Since decimal 
fractions increase and decrease uniformly according to the scale 
of ten, a more simple notation, similar to that of integers, has 
been devised for them. 

A hundred is written 100 ; a tenth part of a hundred (ten) is written 10, 
the 1 being written one place to the right ; a tenth part of one ten (one unit) 
is written 1, the 1 being written one place to the right ; in like manner, a 
tenth part of one unit (one-tenth) is written .1, the 1 being written one place 
to the right ; the tenth part of one-tenth (one hundredth) is writen .OJ , the 
1 being written one place to the right, etc. , etc. 

Decimal fractions, like integers, decrease from left to right in a tenfold 
ratio, and increase from right to left in the same ratio. 

241. In the decimal notation, the numerator only is written, 
the denominator being indicated by the position of a point ( . ^ 
called the decimal point. The decimal point separates the inte- 
gral from the fractional part. 



?8 DECIMALS. [Art.S4ft. 

342. The denomiiiAtor of a dtoimal fraotion is understood, 
and is 1 with as many ciphers annexed as there are fij^res in the 
decimal ; thus, 

Fofxn of Fdim of 

common fraction. decimal fhKMlon. 

^ is written .7 and is read seven tenths. 
^ '' '' .08 '' *; eight hundredths. 
^^ << « .016 " . '' sixteen thousandthb. 

Hereafter, the first form, that of the common fraction, will be called a 
fraction, and the second, that of the decimal notation, a decimal, 

243. The first place to the right of the point is called tenths, 
tlie second place hundredths, the third place thousandths^ and 
so on. 

244. The relation between integers and decimals is shown in 
the following 

Numeration Table. 

•2 I .3 ^ S 3 



Q s 



B '6 ^ 



« I I M 1 M I S = I M I ^ I I M I ^ 



243 6807593. 689460582 




Orders of Integers. Orders of Decimals. 

245. In the above table, observe that the first place to the 
left of units is called tens, and the first place to the right, tenths ; 
the second place to the left of units is called hundreds, and the 
second place to the right, hundredths, etc. Hence the number 
of any order or place of the decimal, counting from the point, or 
from units' place, is the same as the number of ciphers in the 
denominator of the decimal. 

246. A Complex Deoimal has ^ fraction in its right-hand 
place. 

Thu8, .16| (t^) ifl a complex decimal, and is read 16{ hundredths, the 
fnetion not being counted an a decimal place. 
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247. Principles. — 1. Ar^nexing ciphers to a decimal does not 
alter Us value. 

Anuexing a cipher mtdtiplies both the numerator end the denominator by 
10, and hence does not* alter the value of the decimal (183, 3). Thus, .7 {^) 
= .70(^^) = .700(,y5fc). 

2. Each removal of the decimal poiyit o?ie place to the rifjhc 
multiplies the value of the decimal hy 10. 

Removing the ix)int one place to the right does not change the numerator, 
but divides the denominator by 10, and hence multiplies the va^'ie of the 
decimal (183, 1). Thus, .072 '(t^S^) becomes .72 (^V^y) ; i^is = lih x !<>• 

3. Each removal of the decimal point one place to the left divides 
the value of the decimal by 10. 

Removing the point one place to the left does not change the numerator, 
but multiplies the denominator by 10, and hence divides the value of the frac- 
tion by 10 (183, 2). Thus, .72 (/^%) becomes .072 (x^§^); ^Jf^ = ^^ ^ 10. 

NUMERATION OF DECIMALS. 

248. Rule. — Read the decimal as if it were an integer, 
'U id give it the name of its right-hand order. 

EXERCISES. 

249* Write in words, or read orally the following numbers : 



1 


.0. 


8. 


17.G. 


15. 


375.18|. 


2, 


.008. 


9, 


8.029. 


16. 


19.0033^. 


S. 


.27. 


10. 


24.000488. 


17. 


6.148|. 


4. 


.0375. 


11. 


400.000088. 


18. 


G48.6|. 


5. 


.0108. 


12. 


76.7071. 


19. 


347.18005. 


e. 


.775. 


IS. 


3000.0045. 


20. 


808.008. 


7. 


.1007. 


U^ 


.8045. 


21. 


600.06. 



NOTATION OF DECIMALS. 

250, Write sixty-four thousandths in the form of a decimal. 

Analysis. — Since there are only two figures in the numerator ()4, and *the 
right-hand figure of the decimal must occupy the third decimal place to ex- 
press thousardths. it is necessary to prefix a cipher to bring the right-hand 
figure into its proper place. Therefore write ^oiw^, naught, six, four (.064) in 
the order named. 



80 DECIMALS. [Art. 861 

251. Rule. — Prefix the decimal jyoiiit, and decimal 
ciphers if necessamj, to the numerator written a^an integer, 
80 that the right-hand figure will occupy the order named. 

Note. — Before writing, deteiTnine mentally the place of the right-hand 
figure and the number of ciphers required. Write in all cases from left to 
right. 

EXERCISES. 

252. i. What is the name of the third decimal order ? The 
sixth? The first? The fourth ? The second ? The seventh ? 

2. How many decimal places are required to express hun- 
dredths ? Millionths ? Ten-thousandths ? Tenths ? Hundred- 
millionths ? Hundred-thousandths ? 

3. How many ciphers must be written after the decimal point 
in writing 375 millionths ? 27 hundredths ? 875 thousandths ? 
446 ten-millionths ? 37 ten-thousandths ? 

4. Write the following as decimals, so that the decimal-points 
stand in the same vertical line : 8 tenths ; 16 hundredths ; 176 
thousandths ; 1804 millionths ; 56 ten-thousandths ; 3004 ten- 
millionths ; 1728 ten-thousandths. 

6. Seventeen, and seventy-five hundredths. 

6. Twenty-six, and twenty-six thousandths. 

7. Two hundred forty-six ten-millionths. 

8. Two hundred and forty-six ten-millionths. 

9. Three hundred seventy-five, and eighteen hundred-thon- 
sandths. 

10. Eight thousand, and sixty-five ten-thousandths. 

11. Eight thousand sixty-five ten-thousandths. 

13. 163^, 19THir. 345^^^, ^^, ^^. 

U^ ^SyfhP 37VW. 376Tfmir. 44,WV. imh- 

16. nOyH^lhr, 16000^^^, 38y^, imh- 
^6\ ^, 300.rJ^, AV^, 16353W\r, 500^^. 

17. im^, rMn^^ TiftMnr, 387tWWW. 

18. 2016^^, jUh, jUUt. IQ ^iVWo - 

19. 400t^, ,Wir» ^OOO^J^nr, iWW- 
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REDUCTION OF DECIMALS. 

253. To reduce a fraction to a decimal. 

Ex. Reduce J to a decimal. 

OFBSATION. 

^ \ jj Q(j Analysis. — | ecjutils J of 3 units. 8 units equal 800 

hundredths. \ of 300 hundredths equal 75 hundredths. 



. i 



'"5 



254. Rule. — Annex deciinal ciphers to the niuui^rator, 
and divide hy the denominator, pointing off as many dem- 
ithoZ pla-ces in the quotient as there are ciphers ajuiejced, 

355. A fraction in its lowest terms can be reduced to a pure 
decimal only when its denominator contains no prime factors but 
2 and 5. If the denominator or divisor contain any prime factor 
other than 2 and 5, the divisor will not end. The decimals thus 
produced are called Intenninate or Repeating Deoimals, 
and the figures repeated, Repetends. 

When a fraction is in its lowest tenns, its numerator and denominator 
hare no common factors (187). Annexing ciphers to the numerator 
introduces the factors 2 and o only ; hence, if the denominator is an exact 
di\'isor of the numerator with the ciphers annexed, it must contain these 
prime factors and no othei-s. 

EXAM PLES. 

'/dSGm Reduce to equivalent decimals : 

i. f 4. |. 7. H- ^^' A- ^^' 16|. 

S, J. 6. If. 9. |. 12, ^. 16, 36|f. 

257. To reduce a decimal to a fraction. 

Ex. Reduce .075 to an equivalent fraction. 

Analysis. — A decimal is changed to a 

oFBBATioN. fractlou by writing its denominator, and omit- 

.076 = \\%ii -T- A ti'^g the decimal point and prefixed cipher^ 

^JJtf = A (18»). 
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Ex. Change .83^ to a simple fraction. 

OPERATION. Akaltsis. — Reduoe the 

.834 = ^ = ^^^ ^ ^ = IM = * complex fraction f^ to a 
^ 100 100 X 3 5W — t ^ 100 

simple fraction by multi- 
plying both terms by the denominator "\ (183, 3.) 

258. lluLE. — Omit the deciinal point, supply tJve proper 
denominator, and reduce the fraction to its lowest terms. 





EXAMPLES. 






Z5>9. Reduce to equivalent 


fractions : 






1. .25. 


8. .128. 


15. .33i. 


22. 


.44|. 


2, .75. 


9. .00144. 


16. .41f. 


2S. 


.142857f 


S, .375. 


7(?. .512. 


17, .066f. 


24. 


.0833^. 


4. .625. 


11, .5625. 


i<^. .37f 


25. 


28.0375. 


5, .875. 


ii^. .1875. 


iP. .104J^. 


26. 


107.166|. 


6. .125. 


13. .12f 


20, .097f. 


27. 


175.096. 


7. .016. 


i-4. .16f. 


j^i. .0053f 


28. 


6.0176. 



ADDITION OF DECIMALS. 

260. Since decimals, like integers, increase and decrease uni- 
formly according to a scale of ten, with the exception of placing 
the decimal point in the result (usually called poirUing off), they 
may be addea, subtracted, multiplied, and divided in the same 
manner as integers. 

Ex. What is the sum of 28.7, 175.28, .037, 25.0045, and 4.08 ? 

OFBBATION. 

28.7 Analysis. — ^Write the numbers so that units of the 

175.28 same order stand in the same column. 

031^ If the decimal points are in the same vertical line, 

9^ C\Ci±f tenths will necessarily be under tenths, hundredths imder 
Imndredths, etc. Add as in integers, and place the point 
^•^8 ill the i-esult directly under the points of the numbers. 

833.1015 
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Ex. Add .G, .37|, 16.048^, 8.1234f, and 24.125. 

oFKRATioK. ANALYSIS. — Rcduc* the C45mplpx dori- 

-6 =r .0 I naL«i us far as the dwimal pJ&ces exU-nd 

,37f = .3TT5 in the other iiumbors. Since the fractions 

16,04S4^ --=■ 16.0483?- now express parts of the same fractional 

* * In practice, the fractions mav Ik* re- 

^rt:. i-vti — ^i:..L^u jtKJted if thc deci.Tials are carried one 

49. 2 742 VJ- place, at least, farther than accuracy is 

required. 

261* Rule. — Write the nmnbers so that tJceir deciitiul' 
points are in tJie^ same vertic-fd line, Addj as in integers, 
and jji-ace the decimal jtoint in the result directly under 
the- points in tlve numbers add-ed. 



EXAMPLES. 

263. L Add ninety-seven hundredths ; three hundred 
forty-seven thousandths ; sixteen, and seventy-live hundred-thou- 
sandths ; -four hundred seventv-five, and two thousand thirty- 
seven millionths. 

2, Add four, and eighty-one thousandths : thirty-seven, and 
two hundred one tea-thousandths ; seven thousand eight hundred- 
thoosandths ; seven thousand, and eight hundred-thousandths ; 
nineteen hundredths ; three hundred sixty-four, and nine tenths ; 
and fifty-six, and fifty-four thousandths. 

5, Add three hundred seventy-five, and eight hundredths ; 
eighteen thousandths ; ninety-six, and eighty-four hundredths ; 
four, and four tenths ; and eight hundred seven ten-millionths. 

4- What is the sum of 18 hundredths ; 716 hundred-thou- 
sandths ; 6342 millionths ; 11567 ten-millionths ; 625 ten-thou- 
sandths ; 9 tenths ; 99 hundredths ; and 512 thousandths ? 

J. Add 81.86; 12.593; 4004; 18.00129; .443; 400.043; 
.12875; 175.00175; 17.3008; 9000.0016; and .9016. 

6, Find the sum of 99 ten-thousandtlis ; 157^ thousandths ; 
789J millionths ; 6 tenths ; 18f hundredths : 1728 ten-millionths ; 
and 88 hundredths. 

7, Add $1728.64; $0.37^; |5l8.44jt ; WO.lSf; $6.25; and 
10. 16^. 
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MULTIPLICATION OF DECIMALS. 

El MaltqplT .144 bj .Li. 

.144 the uMnnexateas of the two taefors for the nnm&aiar ot tiut 

jj^ pnxinct^ as m. nmllapiii^atioa of fract2uii&. In the aJoovt 

^ mnitiplTradon of fcaiftiuiis^ it will be obserred thac th* 

.Ui7^!9 nnmb^ of ciphers in the denomiiiACor of the product eqadb 

the Sam of the ciphers in the deoommators of the twu 
Caeliors. Since each, cipher represents & decimal place* the protluct should 
httve ati many deeimaL places a& both fiictors^ 

If the nnmba' of fi.gaies in the product is Less than the number of decimal 
places in the: two fiictorsv snpply the deficiency by prefixing cipiiersw 

!867. RcLS. — Multiply as in integer^y, amd from the 
ri£ht -poimt &ff as many deeimal places in tmc product as 
there are deeinuii places in the tico factors^ 

Sots. — To multiply a decimal by 10^ 100« lOOOs^ etc., rexroie the decimal 
point as many piaces to the rigiit as there are ciphers in the moItipfiKc; 
annpCTig eipbers to the mcItipIicaEid^ if necessary. 

EXAMPLES. 

!S68w 1' Mnltiply three handred forty-foor ten-thoossizidtbs 
by twelTe thooaandth^ 

2. MaltipiT one hundred ninetr-two thousandths bT foor. auid 
nineteen hundredths. 

S, What is six hundredths of six hundred fire miUionths ? 

4. What is five hundredths of #8'>4. 3^ ? Of #3645. To? 

5. What is ,(^S\ of TS4.t^5 ? Of 943.:^5 ? 

e. What is /'li X 1.106 x .th ? 4.105 x .6:^5 x .51:i ? 

Multiply Multiply 

7. 8.715 by .:i9 ; by .047. 12. 17.28 by .01^ ; by 3.55^. 

8. .00865 by .^ib : by 97.75. IS. 64 325 by 1.44| ; by .06^. 

9. .00128 by 8756.8 fby 7.865. 14- 86.75 ^y 1.3^; by"5.76|. 

10. 387.25 by .0147^ ; by .087|. 15. 5.78 by .0885 : by .66|. 

11. 58.625 by .48^ ; by .375. 16. 237.5 by .345^ ; by 446^^. 

17. Multiply 172S by .3:^ : by .25 : by .125 : by .20. 

18. Multiply .018:57 by 1*X)0 : .00145 by 100000 : .6874 by 100 ; 
5.375 bj IC ; 17 056 by lOOOO. Find the sum oi the pioduota 
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DIVISION OF DECIMALS. 

269. Ex. Divide .01728 by 1.44. 

FIB8T opBRATioK. ANALYSIS. — Dividing as in integers, with- 

1.44 ) .01728 ( .012 out reference to the decimal points and pre- 

W^ fixed ciphers, the quotient is 12. Since the 

dividend is the product of the divisor and quo- 

'^"^ tient, it must contain as many decimal places 

288 as both of them. Hence the number of 

decimal places in the quotient must equal 
the number in the dividend less the iniinl)cr in the divisor. 

SBooND opEBATioN. ANALYSIS. — Slucc multiplying both divisor and 

.012 dividend by the same number does not affect the 

-I AA\ m '70Q quotient, make the divisor a whole number by plac- 

' * ing the point two places to the right (or imagine the 

^ ^^ point to Ikj omitted), and place the point of the divi- 

288 dend the same number of places to the right. (Com- 

288 V^^^ 3rd analysis, page 72). Indicate the new posi- 

tion of the point of the dividend by placing an index 

( ' ) or pointer between the figures ns in the operation. 
.'r28 thousandths divided by 144 is 12 thousandths. Observe that the number 
of decimal places in the quotient is equal to the number in the dividend at 
the right of the pointer. In practice, place the point in the quotient when 
all tlie figures in the dividend at the left of the pointer have been divided. 
Notice in the operation that the point of the quotient is directly above the 
pointer of the dividend, and that each figure of the quotient is directly above 
the figure of the dividend which produced it. 

270. KuLE. — Divide as in integers, and point off from 
the right of the quotient as iiianj/ decimal places as the num^ 
her in the dividend exceeds the lutmher in the divisor. Or, 

.Make the divisor a irltole number, by placing the point 
fn the right, and place the point of the dividend the same 
number of decimal places to the right. Divide as in inte- 
gers, and place a decimal point in the quotient when the 
figures of the dividend have been used as far as the new 
position of the point in the dividend. 

Notes. — 1. If the number of figures in the quotient is less than the number 
of decimal places to be pointed off, supply the deficiency by prefixing ciphers. 

2. If the divisor contains more decimal places than the dividend, before 
dividing make them equal by annexing ciphers to the dividend. If neoessar? 
to continue the division, more ciphers may be added« 
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3. If, aft4T dividiiig all the figures of the dividend, there is a remainder 
the division may be continued by annexing ciphers (2547, 1). The ciphen 
thus annexed must be regarded as decimal places of the dividend. 

4. To divide a decimal by 10, 100, 1000, etc^ remove the decimal point as 
many places to the left as there are ciphers in the divisor, prefixing cif^ers to 
the dividend, if necessary. 

EXAMP.^ES. 

271. i. Divide three thousand four hundred fifty-six hun- 
dred-thousandths hy seventy-two hundredths. 

2. Divide six, and twenty-five hundredths hy twenty-five thou- 
sandths. 

Divide Divide 

S. 35.88 by .345 ; by 4.16. 8. .0648 by .00425 ; by .0288. 

i. .89958 by .47 ; by .319. 9. .31752 by .648 ; by .00384. 

5. 12.6 by 14.4 ; by .125. 10. .1898 by .33^; by .0048|. 

6. 96.3 by .20 ; by .25. IL 85.2451 by 4.56| ; by 8.27i. 

7. 5.27 by 1.24 ; by .85. 12. 45.367 by .016| ; by 1.080|. 

13. Divide 17.28 by .20 ; by .25 ; by .33^ ; by .125 ; by .66|. 

H. 321 is .ir8J of what number ? 

16. 186 is five hundredths of what number ? 

16. What must 37^75 be multiplied by to produce 448.5 ? 

17. What must 631.25 be divided by to produce 250 ? 

18. Divide 176.824 by 100; 876.35 by 1000; 17380.5 by 10000; 
2886.57 by 10 ; 375 by 1000000. Find the sum of the quotient*. 

Note. — ^To produce a result in hundredths or cents, the dividend must 
contain two decimal places more than the divisor ; to produce thousandths, 
three places, etc 

Find the results of the following examples in hundredths^ and 
reduce the fractional remainders^ if any^ to their lowest terms. 

Divide 

19. $12.52 by $375.60; by $100.16. 
fX). $288 by $1728 ; by $720. 

21. $232.50 by $3720 ; by $3875. 

22. $60.40 by" $2416 ; by $1812. 
28. $72 by $3456 ; by $9000. 
ti. $212 by $1484 ; by $508.80 
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Note. — When the quotient is dollars and cents, it is eosconuuy in bnsi- 
ness operations to omit the fraction if less than \ cent, and add 1 to the cents 
if the fraction is more than \ cent. 

In the following examples, the results are carried to cents only and the 
fractions are omittei. 

Divide Divide 

26. $18.08 by .05 ; by .04. 28. $720 by .03^ ; by .07. 

26. $648 by .06 ; by 13. 29. $12.25 by .06^ ; by .08. 

27. $17.28 by .48 ; by 21. SO. $960 by .00| ; by .27. 

Divide approximately to thousandths 

51. 176.4 by 13 ; by .17. SJ^ 120.96 by 70 ; by 64. 

52. 229.48 by 50.72 ; by 57. S6. 348.50 by 36 ; by .84. 
SS. 91.20 by 65 ; by 14.60. S6. 1728 by 12.16 ; by 17.5. 

272. To find the value of goods sold by the hun- 
dred or thousand. 

Ex. Find the cost of 864 pounds of meal at $1.15 per hun- 
dred pounds {cwU). 

OPBBATION. 

«.64 

X,l5 Analysis. — 864 pounds equal 8 hundred weight and 

.64 of a hundred weight. Hence the cost of 864 pounds 
^^^ equals 8.64 times $1.15, or $9.94 
)504 (J. is the sign for hundred, and M. for thousand (lO). 

v9.9360 

273. Rule. — Reduce the quantity to hundreds by point- 
ing two places at the right, or to thousands by pointing off 
three plaices. Multiply the price by this result and point off 
the product as in multiplication of decimals. 

Note. — If preferable, multiply the price by the quantity as given, and 
point off two additional places if the price is per hundred, and three additional 
places if the price is per thousand. 

EXAMPLES. 

274. 1. Find the cost of 500 pounds of feed at $1.20 per cwt. 
2. Find the cost of 4000 feet of boards at $8.50 per thou- 

vand feet. 

S, Find the cost of 4375 feet of lumber at $11 per thonsand. 
L What is the cost of 13280 bricks at $7 per thousand ? 
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5. Find the cost of 6500 cigars at $48 per M. 

6. What is the value of 640 pounds of hay at 85r. per cwU^ 

7« Find the freight on 18480 pounds of merchandise at 62 
cents per cwt. 

8. What is the cost of 5967 Ihs^, meal at $1.10 per cwt.^ and 
4880 lb%. bran at Ihc. per cwtJ^ 

9. Find the cost of 26728 lbs, of feed at $1.05 per cwt. 
JO, Find the cost of 11760 feet joists at $14 per thousand. 

11. Find the cost of 2 cwt of oatmeal at $2.40 per ctrf., and 
3 ewt. of cracked wheat at $3.84 per cwt. 

12. What is the cost of 4 0. bolts at $2.70, and \ 0. bolts at 
$3.^? 

IS. Find the cost of insuring a house for $4500 at 35c. per $100. 
H. find the cost of 25 M. needles at $1.55 per M. 

15. Find the value of 13450 feet of scantling at $18 per 
thoodand. 

16. What is the cost of 7^ M. envelopes at $2.20 per M. ? 

17. Find the cost of 12400 sjiingles at $16 per thousand. 

REV I E W EXAMPLES. 

275. 1. Add 16 hundredths, 137 millionths, 48 ten-thon- 
aandths, and 2016 ten-millionths. 

2. Add 16.07, 240.127|, 6.04|, 27.1234. 

5. Beduoe |f to a decimal. 9. Change .8375 to a fraction, 
i. From 175 take 16.083^. 10. Multiply 117.084 by 7.37|. 

6. What is | of $175.75 ? 11. Eeduoe .083^ to a fraction. 

6. What is .33 of 187.5 ? 12. From 375. 1| take 198.88|. 

7. Divide 43.75 by .0125. 13. 1.75 is | of what number ? 

8. Divide .06| by 1.66J. H. What is .^^ times 1728 ? 

16. $3. 75 is how many hundredths times $75 ? 

16. $86.40 is how many hundredths of $2592 ? 

17. 16.56 is .05 of what number ? 

18. What wiU 17280 bricks cost at $3.25 per M. ? 

19. If 278 barrels of pork cost $4378.50, what is the cost of 
100 barrels ? 

20. Find the cost of 12456 feet of plank at $8. 75 per M. 

21. What is the value of 5 bbls. sugar, containing 312^ 304^, 
Ml, 305, 304 pounds respectively, at 9| cents per pound? 
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^£, Find the cost of 13} pound» of crackers at 15^ oents per 

pound. 

Analysis. — Instead of multiplying by tne method given in Art. 220, 
change one of the fractions to a decimal and then multiply. Thus, $.15^ = 
$.155. 13f X $.155 = $2,131 J, or $2.13. 

Multiply according to the ahove method 
23. $'3.17i by 13^ ; by 19|. 26. $4.12^ by 26^ ; by llf 

2j^. $.68j- by 2^ ; by 16^. 27. $1.79^ by 37| ; by 44J. 

25. $.88^ by 32} ; by 36^. 28. $1.37^ by 18^ ; by 45 J. 

29. A merchant paid for merchandise during the year 
$137618.75, and sold merchandise to the amount of $146347.87. 
What was the gain, if the net market value of the merchandise 
remaining unsold was $24378 ? 

30. A quartermaster has $8345 on hand, and receives $4379.62 
from each of six sales of property ; he turns over to quarter- 
master A $2875.28, and pays $120 for corn. Upon being relieved 
from duty, he turns over to quartermaster B one-third of the 
residue, and divides the remainder equally among three others, 
C, D, and E. What was paid over to each ? 

31. Merchandise on hand, Jan. 1, 1879, $46312.85 ; merchan- 
dise sold during the year, $317829.32 ; merchandise purchased in 
the same time, $301449. 72 ; merchandise on hand, Dec. 31, 1879, 
$61378.12. What was the net gain or loss ? 

32. A farmer sold land for $22.50 an acre, as follows : to A, 
98f acres ; to B, | of the number sold to A ; and to C, ^ the 
number sold to A and B both. How much land was sold, how 
much did B and C each receive, and what was the amount realized ? 

33. At $28. 75 per thousand, how many feet of lumber should 
be given for 2816 pounds of sugar at 7^ cts. per pound ? 

34' A man bequeaths \ of his property to his wife, ^ to his 
son, ^ to his daughter, and the remainder, which is $36375, to 
charitable institutions. What is the amount bequeathed to each, 
and the total amount ? 

35. A gentleman after spending J of all his money, and J of 
the remainder, had $177.50 remaining ; how much had he at first? 

36. A merchant bought 100 yards of cloth at $3.62^ per yard, 
and 87i^ yards at $4.12iJ^ per yard. At what average price per yard 
should he sell the whole, to realize a profit equal to \ of the cost ? 

37. If 31^ bushels of com cost $17.50^ how many busheLi oad 
be bought for $616 ? 
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DENOMINATE NUMBERS. 



276. A Denominate Nnmber is a concrete number (145), 
and may be either simple or compound. 

Denominate numbers are used to express divisions of time, weights, meas- 
ures, and moneys of different countries. 

The scale of integers* and decimals is uniform ; that of most denominate 
numbers is varying. 

The moneys of nearly all countries excepting Great Britain, and the 
metric system of weights and measures have a imiform decimal scale. 

277. A Simple Denominate Nnmber refers to units of 
the same name and yalue ; as 7 inches, 4 pounds. 

278. A Comi)onnd Denominate Number refers to units 
of different names, but of the same nature ; as 3 feet 6 inches, 4 
pounds 8 ounces. 

REDUCTION OF DENOMINATE 

NUMBERS. 

279. Rednction of Denominate Numbers is the process 
of changing their denomination without changing their value. 

280. To reduce denominate numbers from higher to 
lower denominations. 

Ex. How many pence iu £8 IG*. 7c?. ? 

OFKBATION. 

£> 8. d. Analysis. — Since there are twenty shillings in 1 pound, 

8 16 7 in 8 pounds there are 8 times 20 shillings, or 160 shillings. 

20 (For convenience multiply by 20 as an abstract number.) 

~TT 160 shillings plus 16 shillings equal 176 shillings. Since 

*• there are 12 pence in 1 shilling, in 176 shillings there are 

1^ « 176 times 12 pence, or 2112 pence. 2112 pence plus 7 

176s. pence equal 2119 pence. When possible, add mentally 

1 Q the number of the lower denomination to the product, as 

> in the last step of this operation. 

211M. 
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281. li\j L.E. — Multiply the number of the highest de^ioni' 
ination given by the number of the next lower denominor- 
tion required to m^ake 1 of this higher^ and to the product 
add the given number, if any, of such lower dencmiruUion. 

Treat this result, and the successive results obtained, in 
like manner until the number is reduced to the required 
denomination. 

EXAMPLES. 

282. Beduce Beduce 

1. £9 ISs. lOd. to pence. IS. 8 bu, ^fts» i> qt. to pints. 

S. 6 gal 3 qt. 1 pt, to gills. 1^. 13 goL 8qi. 1 pt. to pints. 

5. £112 18«. 6d. to farthings. 16. 1 mi. 88 rd, 10 ft. to inches. 
^. 6 T. 12 twt. 65 lb. to pounds. 16. 29 sq. rd. to sqnare feet. 

6. 8 mo. 16 da. to days. 17. 97 sq. rd. to square yards. 

6. £75 lis. Id. to pence. 18. 5 sq. mi. to acres. 

7. £245 lbs. Zfar. to farthings. 19. 11 wo. 24 rfa. to days. 

8. 48 Sw. 3 J9*. 6 qt. to quarts. J^^. 16 cords 112 cu. ft. to cu. ft. 

9. 7 T. 9cwt. 48 Zi. to pounds, ^i. £178 13^. 9d. to pence. 

10. 18 ZJ. 8 02;. to pennyweights. 22. 2 yr. 8 mo. 22 rfa. to days. 

11. 5 wi. 36 rd. lift, to feet. ^. 13 T. 17 cw^. 82 lb. to pounds, 
ii^. 456 miles to feet. 24. £31 II5. lid. to pence. 

283. To reduce denominate numbers from lower to 
higher denominations. 

Ex. Beduce 2119 pence to higher denominations. 

oFSBA.Ti€fH. ANALYSIS. — Since there are 12 pence in 1 

12 ) 2119^. shilling, in 2119 pence there are as many shillings 

90 \ 1 7fi -u'y^ as 12 pence are contained times in 2119 pence, or 

I * "^ * 176 shillings, and 7 pence remaining. Since 

£8 -f 16^. there are 20 shillings in 1 pound, in 176 shillings 

01 1 Q^ £8 169 7rf there are as many pounds as 20 shillings are con- 

-* * * tained times in 176 shillings, or 8 pounds, and 16 
shillings remaining. Therefore, 2119<}. = £8 168. 7d. 

284. Rule. — Divide the given number by the number of 
that denom^ination required to m^ahe 1 of the next higher 
reserving the remainder, if any, as part of the answer. 

Treat the quotient, and the successive quotients obtained, 
in like maimer until the number is reduced to the required 
denom^indtion. The last quotient and the several rem^inr- 
ders wiU form the answer 
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S85. Bednoe 
X 8475<2. to pcmndft. 
S. 9683 cu.fL to oaro. 
JL 7^34 j[>^ to buehelfi. 

4. 9Sn pts, to gallons. 

5. 987 ifu to yudfi. 
^. 216 da, to montha. 
7, 875 rods to miles. 
S, 6375 hrs. to weeki. 
P. 9537 sec, to houri. 

la 6239 in. to yards 



B9(AMPLB8. 

Bednoe 

ii. 13387^. to poundc. 

IS. 987//. to^rds, 

13, 17416 Z^s. to tons. 

14. 1809 t». to yards. 

15, 4711 pts. to bushels. 

16. 8370rf. to pounds. 
i7. 5316 sq. rds. to acres. 

18. 7418 02;. to ^J«?/. 

19. 8716 ctt. //. to cords. 

20. 4829d. to pounds. 



REDUCTION OF DENOMINATE 

FRACTIONS. 

286. A Denominate Fraction is a fraction whose integral 
unit is a denominate number. 

The principles, axudyses, and rules of denominate fractions are essentially 
the same as those of denominate integers ; therefore, no special niles are 
necessary for their reduction. A sufficient number of illustrative examples 
Are given to fully explain the different cases that may arise. 

287« To reduce denominate fractions from liig^her to 
lower denominations. 

Ex. Beduce ^^ of a £ to pence. 

ANALYSIS. — SSmce there are 00 shillings 
in £1, in yV of a S there are ^ of 20 shil- 
lings, or ^ shillings. Since there are 12 
pence in 1 shilling, in ^ shillings there 
are ^ times 12 pence, or 105 pence. Or, 
multiply the given fraction by. the num- 
bers of the scale required to reduce its de- 
nomination to the required denomination. 



ORRATBOm. 



4 






Ex Beduce ^ of a £ to shillings and pence. 



4 



OFMBATKHS. 

^ = 4^ = 8J^. 






Analysis. — Multiplying by 20, £^5^ = 8f 
shillings. Reserve the integral part of the 
result, and reduce the fractional pail to pence. 
Multiplying by 12, | shilling = pcnc#. 
Hence, £fy ^ ^ 94. 



96 DENOMINATE NUMBERS. i^rt. 998. 

293. To reduce denominate numbers to decimals of 
higher denominations. 

Ex. Reduce .6 of a penny to tt'^ decimal of a £. 

oFBBATioN. ANALYSIS. — Divldt the given decimal by the num- 

12 ) .G d, bere of the scale required to reduce pence to pounds. 
rt/N >r~7\c ^ I^ the answer is required in the form of a fraction, 

Ll L reduce the resulting decimal to a fraction by Art. 258. 

£.0025 £.0025 =i:^ J ^. 

Ex. Eeduce 9 pence to the decimal of a £. 

oFEBATioHs. ANALYSIS. — ^Por first operation, as in 

12 ) 9. d* *irevious example. 

oA \ fVK « Or, since there are 240 pence in £1, 

20 ) .75 «• . 1 1 * n I n 

' i penny equals -yj^ of a £, and 9 pence 

.0375 £. equal ^J^, or A o^ a £• ^A = ^-0375 

Or, £^^ ='£^ = £.0375. <254). 

Ex. Reduce £18 125. 9c?. to the decimal of a £. 

OPERATION. Analysis. — Write the denominations given in a 

12 ) 9. d. vertical column, the lowest denomination at the top. 
90 \ 19 7K Since there are 12 pence in 1 shilling, 9 pence are equal 

/ '- '- to .75 shilling ; to which annexing the 12 shillings 

£18.6375 given we have 12.75 shillings. Since there are 20 shil- 
lings in £1, 12.75 shilKngs are equal to £.6375, tc 
vhich annexing the £18, we have £18.6375. Hence £18 12s. 9d. = £18.6375. 

EXAMPLES. 

294. i. Reduce .875 of a shilling to pounds, 
2. Change 12 czvt. to the decimal of a ton. 

S, What decimal of a £ are 185. 6d.? 

Jf., Reduce £14 15^. 9J. to the decimal of a pound. 

5, Reduce 116 cu, ft. to the decimal of a cord. 

6, Reduce £247 145. M, to pounds. 

7, What decimal of an acre are 64 sq. rds, ? 

8, Reduce £27 IO5. 6J. to pounds. 

9, What is the cost of IG tons 12 cwt. of ^'Nuf' coal at $6.80 
per ton, and 8 to7is 16 civt. of ^' Chestnut " coal at $6.10 per ton ? 

10, If 1 pound is equivalent to $4.87f, what is the value of 
£123 I65. 9t/. in U. S. money ? 

11, Reduce £25 125. M, to the decimal of a £, multiply the 
result by .03, and reduce the resulting deciijial to shillings and 
pence. 



amsLATias. 
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ADDITION OF DENOMINATE NUMBERS. 

S95. Denominate numbers are added, subtracted, multiplied, 
and divided by the same general methods as are employed for like 
operations in abstract numbers. The only difference arises from 
the use of a varying scale instead of the uniform scale of 10. 

Ex. Add £5 11*. 4d., £7 14*\ {)d., £0 1G.9. 8^., and £7 o.v. 9<7. 

Analysis. — Write the numbers so that like deiioiiii na- 
tions stand in the same column, and begin to add at the right. 
The sum of the pence is 30cf. = 2s. (Sd. Write the 6d under 
the column of pence, and add the 2«. to the column of shil- 
lings, obtaining for the sum 48«. = £2 8**. Write the 8«. 
under the column of shillings, and add the £2 to the column 
of pounds, obtaining for the sum £27 ; which write under 
27 8 6 the column oi pounds, j>roducing the entire sum, £27 85. 6d. 

EXAMPLES. 

296. L Add £1G 55. 4J., £12 85. 9r7., £13 145. 8^., £42 O5. Id., 
and 18s. M, 

2, Add 3 T. 19 cwt, 4G Ih., 4 T. 13 cwt. 14 11., 18 T. 13 cat, 
24 Ih., and 42 T. 8 cwt. 82 Ih. 

3. Add £163 lG,v. 11^7., £52 8.v. G^., £3 145. U., £84 125. lid., 
£106 l5. M. , and £49 135. 8^/. 

Jf. Add ^-".6 mo. 10 da., 3 yr. 8 mo. 24 J«., 4 yr. 11 mo. IG ^Za., 

3 mo. 18 c^., and 1 yr. 8 mo. 8 ^7^. 

5. Add 8 r(7. lOG cu. ft., 3 r^Z. 85 cu. ft., and 2 6;6Z. 113 cu. ft. 

6. Add IG hr. 43 mm. 48 sec, 3 7/r. 12 mm. 40 sec, 1 7^r. 49 miu. 
13 5ec., and 5 ^r. 19 sec. 

7. Add 4 hu. 3 joZ;. G ^/. 1 pt., 10 T'/^. 2 ph, 7 ^^ 1 jt;7., 11 hu. 
dpk. 1 qt. Ipt., 9 hu. 2pl\ 5 ^7. 1 pf. 

•8. 7 y(7. 2//. 10 in., 2 ?/r7. 1//. 9 in., 8 y^7. 1 //. 8 ///., r, y/r7. 

4 in., 1 y<7. 2/7. 9 in. 

9. Add 1 k 11 oz. 18 pwt. Uyr., 2 Uj. 8 0^. 10jt?/r7., 47^. 5 oz. 
18 ^r., and 10 oz. 13 pivt. 12 ^r. 

10. Add 16 .(/o^y. 3 qt. 1 pt.. 45 r/^7. 2 qt., 17 yal. 1 qt. Ipt.. 
4: gal. 3 qt., 16 gal. Ipf,, iiud 24: gal . 3 7/. 1 pt. 

11. Add £17 lG,s. 8^7., £37 ]3.v. 5.7., £4G 7V7., £11 5x. 1().7., I'S 
As., £38 195. 3J., and £45 12.v. )6d. 

12. Add £175 145. M., £37 9x. 3.7., £5 IO5. 9^., 175. 3d., £55 
Vis., £3 6s. 2d., £44 I85. bd., £218 155. ijd., and £3 II5 lid. 



0» DEyoMISATE yi'MBERS. \kxt,%%% 

SUBTRACTION OF DENOMINATE 

NUMBERS. 

opKKATiMN. ANALv>r>. — Wrih* t}i«* mimlN'rs sf> that like denoraina- 

- "• ''• t ions -tain I in tin* sMiiifcoluiiin, ami begin to subtract at the 

I'' '' "^ riirht. 'Atl. frnm 4//. K-avt-; !</., which write under the col- 

s \7\ '.) iirni) nf jMiici'. Sincr l.V. cHunol \n' subtracted from 6«., 

J I J J take fl - '*{)s, fioni flO, leaving' £9, and add it to the ««., 

inakin;: 2*).v. lox. from 26/j. loaves 11«., which write under 
tin' cMluinn of sliillinir^. t*>< from t'll leaves €1, which write under the column 
of iMiumls. Ilriice the (lilTfiviier HMjuired is £1 11«. Id, 

EXAMPLES. 

'^98. L From t*i;5 l»;x. Sd, take £87 12ij. 6rf. 

J. From l'S4 lo.v. .:.V/. take £03 o.s. lU^/. 

.;. Frojii £10 Ox. 11//. lake £12 12.v. 8</. 

7/. From i'4S lo.s. N/. take £24 lO.v. 10^7. 

.7. From 10 ///*. S ma. 1<) ^A^ subtract 12 yr. 5 ?wo. 8 da, 

0. From .so ///'. H' ///o. 10 <A/. take TO yr. 5 7«o. 24 da. 

7. From M ///•. 4 y//o. '25 ^/r/. take 80 yr. 10 /yio. 15 da. 

8, From S2 ///•. o imt. 20 ^/^^ take 79 yr, 8 ?>?o. 26 da, 

MULTIPLICATION OF DENOMINATE 

NUMBERS. 

t^lMK K\'. Miiltii)ly £1 IOn. ^d, by 11. 

opEHATioN. Analysis. — 11 t lines 8«/. are 88</. = 7«. 4. Write the 

^' ''• ''• I//. iiinl<*r lln' jmmkm^ and add the 7«. to the product of sliil- 

7 10 S line's. 11 times KJv. arc ITfU., plus 75. from the prec€»dinjL( 

1 I product arc 18:K = €J) :j.s. ^^ rite the 35. under the shil- 

^~. .) A lin<rs, aiul add the 1*9 to the product of pounds. 11 times 

17 arc 1*77, j)liis €0 from the preceding product are £86, 
wliicli wjitc under tlic poiirids. Ib-ncc the entire j)roduet is £80 38. Ad, 

Fx. M(iltil)]v I'S Vis, {'ul, ])v .(C). 

An.m^si-^. -Ijcijiicc ilic iiinltijilicand to the decimal of a pound by Art. 
lil)Ji. iHirnnn t hf rc(|uir'((l niultiplicsition, and reduce the result to shillings 
niiil pencr l.y An. 2SO. 

I'M Vis, Vul, I's.r.'r,. is.«;2r) . .():> -- f.4:}12r>. £.43125 = Ss.l.bd. 

Or, mliu*' iln' nmltiplicand to penee by Art. t281, perform the required 
•riultiplicalion, and reduce liie result to ^hilliu^s and pounds by Art. 284. 

£8 V;i6, ijd, = 207(Vi. 2070c?. x .05 = 103.5c;. 103.5(? = 85. 7M. 
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EXAMPLES. 

300; 1. Multiply £17 lO.s-. 8^/. ])y 7 ; by 9 ; l»y 11; \>\' ir>. 

2. How many cords of wood in 12 loads, eaeli load (•oiitainiiig 
2 cd. 108 cu. ft. ? 

3, What is the cost of 25 yd, of silk, at £1 2s , (uL ])er ud. ? 

^. Find the weight of 24 spoons, cacli spoon woighiiii^^ I oz. 
13 pwt. 

5, Multiply 1 h\ 38 min. 22 sec, by 10 ; hy Vl ; l)y 15 ; l)y IS. 

6, If 15 men perform a certain piece of work in \\ da, 10 hr, 
52 min.y how long would it take one man to perform it ? 

7, What will 50 gal. of wine cost at Sx. 3^/. per gnllou 

8, What is .05 of £127 lG.s\ M. ? Of £145 15x. \)d. ? 

9, Multiply £138 8.v. M. by .02i ; by .04 ; ])y .0(; ; l)y .07 






DIVISION OF DENOMINATE NUMBERS. 

301. Ex, If 6 ijd>ii, of cloth are worth £8 J8s'. (l^/.,- what is 
1 yd, worth ? 

oFBBATioN. ANALYSIS. — 1 yd. I's worth t slxilx as niuch as 6 v^?. 

^ «. ^- J of £8 is £1 and £2 romainiii^. Writo tlio £1 in the 
6)8 18 6 quotient, and reduce the £2 to shillings. £2=406*., plus 
1 9 9 ^^'^* '^ ^^^ dividend = 58.s-. J of 58.s\ is 1)n. and 4.s\ re- 
maining. Write the O.s. in the quotient, and i-educe the 
48. to pence. 4^. =48f/., plus ^d. in the dividend = 54^7. \ of r>4<7. is 0^., 
which write in the quotient. £1 9,«?. ^d. is the ([uotient hm quired. 

Note. — When the divisor is a denominate nundn'r, as in Kx. 2, reduce 

. both divisor and dividend to the same denomination, and divide as in sinq 

numbers. 

EXAMPLES. 

302. 1. Divide £13 Vis, Wd, by 11 ; bv : bv 33. 

2, How many yards of muslin at 7^/. per yard can Ix^ lioiiirlit 
for £5 Vis. ? For £9 9*\ ? For £10 5.^'. \d. ? ' (See note. ) 

8, How many yards of silk at £1 19.s\ 2^/. per yai'd can Ix^ ])iir- 
chased for £86 3s. 4cZ. ? (See note. ) 

U, Divide 85° 18' 30" by 12 ; by 15 ; by 18 ; by •>:. . 

^/Divide 322 A, 90 sq. rd, by 8 ; by 10 ; by 13 ; by V\. 

6. If 42 yd, of cloth cost £20 16.v. 6^/., wbat is the price ol 
1 yd, ? Of 12 yd, ? Of 20 yd, ? Of 37 yd. ? 
* 7. Divide 175. Sd, by .02| ; by .04 ; by .05 ; by .09 ; by .15. 

R«duce the dividend to the deeimal of a pound or sliilling, divid<' in lUe — ^x. 
usual manner, and reduce the quotient to \)ouuds, s\\'\\V\\\v[,s, vx\\v\ Yv.\\\v!vt^ C\\^\ $^^ 
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309. To find the interval of time between two dates. 

310. There are two methods in common use for finding the 
time between two datos : 1 . hy compound subtraction, in which 

the result is given in years, months, and days, and in which 12 
months are considered a year, and 'M) days a month ; 2, the result 
is given in days, or in years and days, and the true number of 
days is taken for each month. 

p]x. Find the time in months and days from Apr. 24 to 
Nov. 10. 

Analysis. — Uepresi'iit tlie months and days by their num- 
bers and find their difference by compound subtraction (297), 
writing the later date as the minuend and the earlier as the 
subtrahend. 

In nnmy examples the interval may be found mentally as 
follows : From Apr. 24 to Oct. 24 are 6 wo. ; in Oct. there are 
6 moi-e days after the 24th (regarding each month as 30 days), and in Novem- 
ber to Nov. 10th inclusive, there are 10 davs. Hence the total time between 
the given dates is 6 mo. 1 G da. 

The above methods may be used for finding the exact interval in days by 
making the necessaiy corrections 6 mo, 16 da, = 196 da. From Apr. 24 to 
Nov. 10, there are 4 months containing 31 da. each ; hence the true answer is 
IdQda, + 4 da., OT 200 da. 

Note. — When the month of February is included, subtract 2 days in a 
common year, and 1 day in a leap year. 

Ex. Find the time from May 18, 1884, to Mar. 2, 1890. 

OPERATION. 



Analysis. — As in preceding example. 



Ex. What is the exact number of days from July 20, 1888, 

to Nov. 10, 1889 ? 

OPERATION. Analysis. — In finding 

365 from July 20, 1888, to July 20, 1889. the interval between two 

11 remaining in July. ^^^^^ the last day is count- 

0-, • A ^ ed, and not the first. Since 

31 m August. i.. x- • xu 

° the time is more than one 

30 m September. ^^^^^ ^^jte down 365 days 

31 in October. as the number of days from 
10 in November. the first date to the same 

4^ fron, .Tnly 20, 1888, to Nov. 10. 1880. tralTern^^roi 

days in the montli of July after tlie 20tli, tlien the number of days in each 
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> 

of the fuIJ rjiJondar numths, and finally Iho numl)er of days in Kov<.'mr»«>r to 
Nov. 10 inclusive. The sum of these numbers will l)e the required time. 

In solving examj)les by this method, the student should remember that the 
first quarter contains 1)0 days, tlu^ second quarter, 91 days, the third quarter, 
92 days, and the last quarter, 92 days; the first six months, 181 days, and the 
last six months, 184 days. 

EXAMPLES. 

311. Find the time by compound subtraction from 

J. Jan. 10 to Aug. 28. 

^. Mar. IC to Dec. 4. 

6. Feb. 5, 1886, to Oct. 16, 1887. 

i Jan. 27, 1885, to July 4, 1887. 

5, May 16, 1886, to Mar. 24, 188?. 

6, June 28, 1885, to Apr. 10, 1886. 

7, July 30, 1886, to May 12, 1887. 
S. Aug. 16, 1887, to Jan. 1, 1888. 

. Find also the exact number of davs between the above dates, 

9, How many days from Jan. 1, 1888, to Jan. 1, 1906 ? 

10, Ninety davs after June 21 is what date ? 

Analysis. — Subtract from the given 
number of days, the number of days re- 
maining in June, and from this remainder, 
subtract successively the number of days 
in the following months until the remain- 
der is equal to or less than the numl)er of 
days in the next following month. The 
last remainder represents the required 
date. 

Or, write the remaining number of 
days in June, and the number of days 
in a sufficient number of months to produce about the given number of days. 
Take their sura and subtract it (if possible) from the given number of days. 
The remainder will be the day of the following month representing the 
required date. If the sum is greater than the given number, subtract the 
excess from the number of days in the last month written. The remainder 
will be the required date. 

If the time be 30, 60, or 90 days, regard each 30 days as a calendar month, 
and correct by subtracting 1 day for each intervening month containing 31 
days, and adding 2 days for February (in leap year 1 day). Thus 3 months 
after June 21 is Sept. 21, and by subtracting 2 days for July and August, the 
correct result is Sept. 19. 

11, 63 days after Oct. 4 is what date ? 
M. 90 days after Mar. 24 is what date ? 
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LINEAR MEASURES. 

312* Lineax or Long Measure is used iu measuring dis- 
tances ; also the length, hreadth, and height of hodies^ or their 
linear dimensions. 

In measuring length, the yard <lorive«l from the standard yard of England 
is the standard unit, the yards of the United States and England being iden- 
tical. Theoretically, the yard is equal to jf fJJJ of the length of a pendulum 
that vibrates seconds in a vacuum, at the level of the sea, in the latitude of 
London ; that is, a pendulum that vibrates seconds under the above conditions 
is 39.1393 inches in length. The standard yard is, in fact, the distance be- 
tween two points on a brass bar, preser\'ed at Washington, the distance to be 
taken when the bar is at a temi)erature of 62° Fahrenheit. 

Table. 



12 Inches (Vn.,'0= 1 Foot . .ft/. 

3 Feet = 1 Yard . . yd, 

5J Yards = 1 Rod . . rd, 

320 Rods = 1 Mile . . mi. 



mL rd. yd. ft. in. 

1 = 320 = 1760 = 5280 = 63360 

1 = 5J= 16i= 198 

1 = 8 = 3P 

1 = 12 



Notes. — 1. The inch is usually divided into halves, quarters, eighths, and 
sixteenths. 

2. The foot and inch are divided by civil engineers and others into tenths, 
hundredths, thousandths, etc. 

3. In measuring cloth, ribbon, and other goods sold by the yard, the yard 
is divided into halves, quarters, eighths, and sixteenths. 

4. At the XT. S. Custom Houses, the yard is divided into tenths and 
hundredths. 

5. The mile (5280 /if.) of the above table is the legal mile of the United 
States and England, and hence it is sometimes called the statute ir Ue 

6. 1 furlong = \ mile = 40 rods. (Rarely used.) 

313* The following denominations are also nsed : 

1 Size = J Inch. Used by shoemakers. 

1 Hand = 4 Inches. Used in measuring the height of horses. 

1 Fathom = 6 Feet. Used in measuring depths a , sea. 

\ Cable-length = 120 Fathoms, or 240 yards. 

1 Geographic Mile = 1.15+ Statute Miles. Used in measuring distances 

at sea. 

1 Knot = 1 Geo. Mile. Used in determining the speed of vessels. 

60 Geo. Miles, or 1 _ p^ f of latitude on a meridian, or of longitude 

r)9.16 Stat. Miles J ~ ®^^ I on the equator. 
M()0 Oe^ees ^ the Circumference of the Fvth. 
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314* Surveyors' Linear Measure 'is used in measuring 
land, roads, etc. 

The unit of this measure is a chain, 4 rods or 66 feet in length, called 
Gunter's Chain. It is divided into 100 parts called linkSy each link being 7.92 
inches in length. 



Table. 



100 Links (/.) = 1 Chain . 
80 Chains = 1 Mile . 



mi. 



mi. eh. ft. I. in. 

1 = 80 = 5280 = 8000 = 63360 

1 = 66 = 100 = 792 

.66 = 1 = 7.92 



Notes. — 1. Links are written decimally as hundredths of a chain. 

2. For railroad and other purposes, engineers use a chain or tape 100 feet 
Jong, the feet being divided into tenths. 

3. 1 rod = 25 links. 



EXAM PLES. 

316. 1. Add 9 ft. 8 in., 12 fL 6 in., 16 fL 5 in., 15 ft. 11 in., 
21ft. 4: in., 17 ft. Sin. 

2. In f of a yard, how many inches ? 

S. How many feet in 17 miles ? In 35 rods ? 

J/,. Find the difference between bft. ^ in. and IGl hands. 

5. Reduce 49175 /if. to higher denominations. 

6. Eeduce 32 rd. 4 yd. 2 ft. 10 in. to inches. 

7. How many feet in | of a mile ? 

8. In 4376 feet, how many chains ? How many inches ? 

9. In 396 rods, how many chains ? How many feet ? 

10. In 37.56 chains, how many feet ? How many rods ? 

11. Children's size 1 of shoemakers' measure is 4^ inches long ; 
what is the length of boys' size 8, youths' size 1, and men's size 
10 ? (Size 1 of the second series is one size longer than size 13 of 
the first series.) 

12. How many fathoms in 1722 //f. ? In 3136 //f. ? 

IS. Reduce 48276//. to higher denominations. 

H. Add 4.16 ch., 3.75 cli., 8.08 ch., 17.28 ch., 46.10 ch., anc' 
38.09 ch. 

15. How much will it cost at $3.25 per rod to fence a field 
whose sides are 808//., 975//., 822//., and 992//. respectively ? 

IQ. How many posts placed 8//. apart will be required to fence 
a T^lroad 14 miles in Jength ? How many feet of wire will be 
required, the fenca being 5 wires high ? 
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SQUARE MEASURES. 

316* Square Measure is nsod in measuring surfacc^^ as 
Jivnd, paving, paintin^r. i)lastt*rintr. rooting, etc. 

The unit of stciiian* iiipasuro is (i sjiuun' l)ounded by lines of some known 
length. Thus, a srjuare inch is a s<iuare whose sides are one inch long ; a 
square foot, a square whose sides are one foot long ; etc. 

Tablk. 

144 Square Inches (.svy. ///.) = I Square Foot . . . sq. ft, 

Square Feet = 1 Square Yard . . . sq, yd, 

80J Square Yards = 1 Square Rod . . . sq. rd, 

160 Square Rods = 1 Acre A, 

640 Acres = 1 Square Mile . . . sq. mi. 

Notes. — 1. 1 RckxI = 40 xq. rds. — \ A. The rood has practically gone 
out of use. 

2. All of the above, excepting the acre, are derived from the corresponding 
units of Linear Measure. Thus, 1 sq. ft, = 144 (12 x 12) sq. in. ; 1 sq. yd. = 
9 (8 X 3) sq. ft. ; 1 sq. yd. = JJOJ (oi x 5J) sq. rd, 

3. The acre is the common unit of land measure, and is equivalent to a 
square whose side is 208.71 feet, or a rectangle 10 rods by 16 rods (165 /Y. 
by 264 fi.). 

4. Roofers, plasterers, and carpenters sometimes call 100 square feet a 
sqiMre. 

317. Surveyors' Square Measure is used in measuring 

land. 

Table. 

10000 Square Links (.<?</. /.) = 1 Square Chain . . . sq. ch. 
10 Square Cliains = 1 Acre A. 

Note. — Tn the vicinity of St. Louis, and in other parts of the Mississipi)i 
valley that were settled by the French, the old French arpent is still used as 
the unit of land measure. It contains about f of an English acre. 

318. U. S. Public Lands are divided by north and south 
lines run according to the true meridian, and by others crossing 
them at right angles, so as to form townships of six miles 
square. 

Townships are subdivided into sections, containing, as 
nearly as may be, 640 acres each, or 1 square mile. 

Sections are subdivided into half -sections, quartbr-sections^ 
half-quarter'Sections, and quarter-quarter-sections. 



.1 IdJTMAX MMAsrmxs. \<^ 

^E^ unit ol liiis TDettsnTe is & cihfciii. 4 nids ctr ^ ff^ in leaigiii. -o«Ued 
GtoDter's Caaia. It » dirided imc* 1<!K» ptrif rtidlfid ?€%£«. fvic^ lick l»eai^ T.td 

Tablsl 

»» -fit. ,^ 2. iM. 

SPUC^Mn* = 1 M5> , . , w« . ■ 1 = «; = IW = ":^ 

I ,^ =r 1 =r Tie 

XftTES. — 1- Lints jtne -rrdn**!! ii-tvimAjjT its hathirhdiit? of a cJudn. 

±. F«r ndirrtftd uxi oiher f lia^Jv^?^ft^. ^^ij^iTJ«•T< lase ji c-hain or i*pe 100 f<^ 

3L 1 md = 35 links. 

EXAMPLES. 

315. i- Add 9fL S fn,. 1-2//. f?/.. 1<> rY. 5 fw.. 1,% r>. 11 i«., 

;fi ff, 4 11*.. i: ft. 3Vf». 

i?- In f of a Yard, how many inches r 

i5. How many feet in 1 T mile? : In 3o rods ? 

4- Find the difference betu'een r> r7. 4J •«. and 10>i hands. 

5. Beduce 49175//. to higher denominations. 

€. Reduce 3*2 rd. 4 W. ^2 rV. 10 f'», to inches. 

7. How many feet in | of a mile ? 

^. In 4376 feet, how manv oliains ? How manv inohess ? 

9, In 396 rods, how manv chains ? How manv feet ? 
70. In 37.56 chains, how manv feet ? How manv rods ? 
IL Children's size 1 of shoemakers' measure is 4J^ inches long : 
what is the length of boys' size S. youths' size 1. and men's size 
10 ? (Size 1 of the second series is one size longer than size 13 of 
the first series.) 

12. How manv fathoms in 1 7'2'2 r7. ? In 3136 ff, ? 

15. Reduce 48*276 /?. to higher denominations. 

74- Add 4.16 r^./3.75 ch., 8.08 rh.. 17.'28 ch.. 46.10 rA., aiu 
38.09 ch. 

Jo. How much will it cost at ^^.*2o i>er rod to fence a fioKl 
whose sides are 808//., 975/7., 8*2-2 /V., and 99*2//. resi>ectively ? 

16. How many posts placed 8/7. aj^art will be required to fence 
a THilroad 14 miles in Jength ? How many feet of wire will be 
required, the fence being 5 wires high ? 
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EXAMPLES. 

321* I. Aeduce 28140 square rods to acres. 

2, How many square feet in 3 acres ? 

3, Reduce 4 A. 100 sq, rd, 20 sq, yd. to square yards. 

-4- Reduce 46.3125 A. to integers of lower denominations. 
J. How many acres in the State of Wisconsin, whose area is 
53924 square miles ? 

6, How many square feet in a lot 25 feet front and 100 feet 
deep .?* (320.) 

7. How many square feet in a roof 20 /i^. wide and 45/^. long? 
B, How many square feet in a floor 42 feet long and 33 feet 

wide ? How many square yards ? 

9, How many square feet in a tight board fence %ft. high and 
120//?. long? 

10, How many building lots, each 36/?. by 110/^., can be made 
from a lot containing 5 acres ? 

11, How many acres in a farm 384 rods long and 245 rods 
wide ? 

12, How many acres in a rectangular field 28.50 chains by 
46.38 chains ? 

IS, How many acres in a rectangular piece of land 224 links 
by 448 links ? 

H, How many square yards in a floor 16 ft. 6 in. by 12 //. 
9 m. ? 

15, How many square feet of floor in a 3-story building 60//. 
by 98 //f..^ 

16, A ceiling, whose area is 720 sq, ft,, is 30 ft, long. What 
is its width ? 

11, What is the value of a field 320 rd. long and 160 rd, wide, 
at $22.50 an acre ? 

18. A rectangular lot contains 24 acres ; what is its width, its 
length being 1056 feet ? 

19. What part of a square foot is a surface 3 in. by 8 in, ? 
4 in. by 9 tw. ? 8 in. by 12 in. ? 

20. How many square yards of oil-cloth will cover a floor 15//. 
long, \Z\ft. wide ? 

21. A railroad passes through 5808 feet of a farm. If the area 
occupied v^ bOft, wide, what is the cost of the right of way at $66 
per acre ? 
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22, How many square feet in 60 panes of glass each ^ %n. bj 
30 in. ? 

23, How many square yards of paving in a street 1200 /if. long 
and 60 /if. wide ? 

2^, How many square feet in a sidewalk 6 ft, wide and | of a 
mile long ? 

25, What part of a square yard is a surface 6 in, x 8 in, ? 
10 in, X 14 tw. ? 14 in, x 20 iw. ? 

^5. How many shingles, 3 in, wide and 4 in. of the length 
exposed to the weather, would be required for a square yard of 
roofing ? 

27, How many shingles, 5 in, wide and 4 in. of the length 
exposed to the weather, would be required for a roof 60 ft, long 
and 24 /if. wide ? ♦ 

28, How many square feet in a piece of tin 20 in, x 14 in, ? 

29, How many pieces of tin, 14 in, x20 in,, will be required 
for a roof 60 ft, long and 49 ft, wide, making no allowance for 
seams and waste ? 

SO, How many brick, upper surface 4 in, x 8 in,, will be 
required for a walk, 6 /if. wide and 660 /if. long ? 

^i. How many paving stones, 6 in,^ by 8 iti., will be required 
for a street 50 /if. wide and 1248 /f. long ? 

^^. Find the value of a quarter-section (318) of land at 16.50 
per acre. 

33. f of the land in a western township (318) is assessed at 
$6 per acre and the remainder at 18. What is the total assessment ? 

3^, How much will it cost to build a- road from the common 
comer of sections 6, 5, 7, and 8 (see diagram. Art. 318) to the 
common comer of sections 2, 1, 12, and 11 at $1.25 per linear 
rod ? How many acres of land will be occupied if the road is 4 
rods wide ? 

35, How many square feet in the walls of a room, 16 /if. wide, 
L8/if. long, and 9/f. high ? 

Note. — There are 2 ends each 16 ft, x 9 ft,, and 2 sides each 18 ft, by 9 ft. 
The following method is frequently used by mechanics : Multiply the j>e- 
rimeter (the distance around the room) by the height. To find the perimeter, 
add twice the length to twice the width. 

36, How many square inches of gold leaf would be required to 
cover a box 7 in, x 4 in, x 3 in, ? (Use crayon box as an illus- 
tration.) 
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S7. How many square yards of plastering surface in the sides 
and ends of a room, 9 //. high, 16 //. long, 15//. wide ? How 
many square yards in the ceiling ? 

38, How many square yards of plastering surface in a room 
l%ft. high, 20//. long, and 18//. wide, deducting 120 sq, ft. for 
doors and windows ? 

39, How many square feet of painting surface, excepting the 
bottom, on the outside of a car, 30//. long, 8//. wide, 7//. high ? 

Jfi, How many square feet of tin plate would be required for 
making 1000 rectangular cans 8 in. x 6 in. x 15 in., adding 7 sq. 
in. for seams and waste in making eacli can ? 

Jfl. How many yards of paper border, 5 strips in a piece, 
would be Required for a room 10 //. 3 in. long and 12//. G in. 
wide, adding 2//. G in. for chimney, jambs, etc.? 

^2 How many squares (100 square feet) in a roof 40//. by 
'10//.? 45//. by G4//.? 

XoTE. — Divide by 100 by pointing off 2 figures at the right. 

43 How many shingles, exposed portion 5 in. by 5 in., in a 
square cf 100 square feet ? If exposed portion is 4 in. by 4 in., 
how many ? 4 in. by 5 in., how many ? 

J^Jf. How many sheets of tin 20 in. by 14 in. in a square of 100 
square feet ? 10 in. by 14 in.? 8 in. by 10 in.? 

45. How many shingles would be required for a roof 60//. by 
80 //., if 500 shingles will cover a square ? How many, 700 
shingles to a square ? llow many, 8U0 shingles to a square ? 

46. How many sheets of tin would be required for a roof 30/7. 
by 50 ft., if 50 sheets will cover a square ? How many, (j2 sheets 
to a square ? 

47. What part of a square yard in a piece of carpet 27 i?i. wide 
and 1 yd. long ? 

43. How much will it cost to carpet a floor 15//. by 18//. with 
• irpeting | yd. wide, at $1.60 per yard, making no allowance for 
.V aste in matching figures, etc. ? 

Note. — If no allowance is made for waste in cutting, divide the number 
yf square yards in the floor by the number of square yards in one linear yard 
of carpet. Carpet dealei*s in estimating tlic number of yards of carpet 
required for a room, multiply the length of the room (plus a proper allowance 
for matching the design) by the number of full widths. Ingrain carpet is 
usually 1 yd. wide, Brussels, Moquette, Wilton, Velvet, and Aiminst^^r. } yd, 
wide. 
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k9. How many whole widths of carpet 1 yd. wide would b« 
required for a room l^ft. 8 in. wide, and how many inches would 
be folded under ? If the room is 19 ft, 6 in. long, how many 
yards of carpet would be required, supposing the excess at the 
sides to be folded under, and 2^ yds. to be wasted in cutting and 
matching the figures ? 

60. How many yards of carpet border would be required for a 
room21//. bylGJ//.? 

61. The height of a flight of stairs is 12 /if. How many steps, 
if they are each 8 in. high ? How many yaras of carpet would it 
be necessary to purchase if the tread of each step is 10 in., and 
allowing one yard for moving ? (Find what part of a yard is 
required for one step.) 

62. How many square yards in a roll of paper 8 yd. long and 
1 8 in. wide ? How many sq. ft. ? 

63. How many rolls of paper, 8 yd. long, 18 in. wide, would 
be required for the sides and ends of room 22//. G in. long. Id ft. 
6 in. wide, and 9 //. high, deducting 12 sq. yd. for doors and 
windows, and making no allowance for waste in cutting ? 

Note. — II no allowance is made for waste in cutting, divide the surface 
to be papered by the number of square feet (or square yards) in one roll of 
paper. 

In practice, there is a great deal of waste in cutting and matching wail 
paper. If the room is 9 //. high, but two whole strips could be cut from a 
roll 8 yds. long. If double rolls (16 yds. each) are used, 5 whole strips could 
be cut from each roll. It is therefore more economical to use double rolls. 

Paper-hangers in estimating the number of rolls required for a room, cal- 
culate the number of full strips that will be necessary for the regular surface 
of the walls, and divide this number by the number of whole strips that can 
be cut from one roll. The ends of rolls are used for the surface above the 
doors, and above and below the windows, and other irregular places. 

6Jf. How many strips of paper, 18 in. wide, would be requirea 
for a surface 24//. wide ? 

66. How many whole strips of paper, 8 ft. 9 in. long, could 
be cut from a roll of paper, 8 yd. long ? How many from a 
double roll, 16 yd. long ? 

56. How many rolls of paper (16 yd. long, 18 in. wide) 
would be required for the sides and ends of a room, 20 ft. long, 
16/jJ. wide, and ^ft. 6 in. high, deducting 31/^. for the width of 
doors, windows, mantels, etc.? (Paper-hangers^ method.) 
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SOLID OR CUBIC MEASURE. 

322* Solid or Cnbic Measure is used in measaring aolian, 
or bodies wkich have length, breadth, and thickness or depth. 

The unit of cubic measure Ls a culx>. each of whotse edges is a unit of ssome 
known length. Thu^, a «.'ubic inch in a cube, each of whose edges is one 
inch ; « cuhic foot is a c^ibe, each of whose edges is one foot ; etc 



Table. 

1728 Cubic Inches ^ct** */*.) = 1 Cubic Foot . 

27 Cubic Feet = 1 Cubic Yard . 

128 Cubic Feet = 1 Cord . . . 



. cd. 



NoTBS. — I. The above units^ excepting tlie cord, are derived from the 
corresponding units of linear meatjure. Thus, 1 cubic foot ^contains 1728 
(12 X 13 X 12) cubic inches ; 1 cubic vanL 27 (,3 x 3 x 3) cubic feet. 

2. The U. S. uieasureinent ton for freight contains 40 cubic feet. 

3. The U. S. regiijter ♦•oriuagt' (oiitir-e internal cubical capacity) of vessels 
is expressed in tons of 100 cubic feet i^ach. 

4 A perch of inasourv ij> 1 n)d long, l.^ feet tliick, f^A 1 foot high, and 
is equal to 24f^ (16^ x 1^ x I) or about 25 cubic feet. 

3^33. The Volume or Solid Contexits of a soM is an 
cjkpression for that solid in terms of cubic or solid units. 

The diagram represents a solid 4 fBet long 3 feet hi<o«d» aod 2 feet thkk 
Each small cube is a cubic foot ^ __. 

Since tile eud of the solid contains 
(3 x 2) 6 square feet of surface, it 
i» evident, li a section 1 toot thick 
he cut off from this end, it can be 
divided into 6 cubes, with edges 1 
i)ot in leugeh, and therefore the 
section will contain G cubic feet ; 
and since the whole solid is i feet 
long, and contaiiis 4 like sections> 
it must contain -k times G cubic 
t8et> or twentvfour cubic feet. 
Hence the volume of a rectangular 
solid may be found by multiplying 
liogetihef the numbers ex.pressing 

its. leogtih» breadth, and thickness, in the same denominalsioit; 
bfMjfly, 

together its l&n^th, breadt*i, chfui thdoknt^^^. 
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324. A Rectangular Solid is a solid having six rectangular 
sides or faces. 

A Cvhe is a rectangular solid whose sides are six equal squares. 

EXAM PLES. 

325. i. How many cords in 15744 cubic feet ? 
2. How many cubic inches in 175 cubic feet ? 

S. Reduce 37368 cubic feet to cubic yards. 
^. Add 7 cd. 49 cu.ft,, 13 cd, 92 cu.ft., 12 cd, 28 cu, ft., 
16 cd, 110 cu, ft,, 3 cd, 16 cu, ft,, 14 cd, 80 cu, ft, 

5. How many cubic yards in an excavation, 42 //. long, 40//. 
wide, and 9 ft, deep ? 

6. How much will it cost to dig a cellar 36 //. long, 30 ft. 
wide, and 6 ft. deep, at 30 cents per cubic yard ? 

7. What is a pile of wood, 20//. long, 4//. wide, and 1 ft. 6 in. 
high, worth at 15.75 per cord ? 

8. If a pile of bark Is 40 ft, long and 4 //. wide, how high 
must it be to contain 10 cords ? 

9. How many cords in a pile of bark, 22.5//. long, 4//. wide, 
and 4.8//. high ? 

10. How many cubic feet in a box, 4//. 6 iii. high, 8//. long, 
and 3 //. 9 in. wide ? 

11. How many cubic inches in a rectangular cistern, 6 //. x 
5 ft. y 4^ ft.? 

12. How many tons in a shipment which occupies a space, 16//. 
by 15//. by 28//. ? (3t32, 2.) 

15, What is the freight of 350 cu, ft. of merchandise at 18 per 
ton ? At 50 shillings per ton ? 

H.. How many cubic feet in a vessel whose measurement is 
2135 tons? (322, 3.) 

16. How many perch of masonry in a wall, 40 //. long, 9 //. 
high, and l\ft. thick ? (1 Perch = 25 cu. ft.) (322,4.) 

16. How many bricks 2 in. x 4 in, x 8 in, in one cubic foot ? 

17. The space occupied by a bag containing 1000 standard 
silver dollars is 12 in, long, 9 in, wide, and 4 in. deep. How 
many cubic feet would be occupied by 1,000,000 such dollars ? 

18. How many cubic feet is a wall, 12 i7i, thick, 42 //. long, 
and 30//. high ? Hdi^. many bricks would be required for the 
above wall allowing 21 to a cubic foot ? What would be thei/ 
value at $9 per thon«fln^ ? 
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Common North River brick are 8 in, x 4 in. x 2^ in. Brick maniifkctur*ui 
ui other localities are of various sizes. 

Builders usually allow 7 common bricks for each square foot of the sorfac^ 
of the wall if the wall is one brick thick (4 in.), 14 to a square foot if 2 bricks 
thick (about 8 tn.), 21 to a square '3ot if 8 bricks thick (about 12 in,), etc. 

19. According to the above builder's rule, how many bricks 
would bo required for a wall, 04//. long, 39//. high, and 2 bricks 
thick (about 8 in,)? 

20. llow many cubic feet of masonry in a cellar wall 2 fi. 
thick, 8//. high, outside measurement 25//. by 45// ? 

Buiklers sometimes multiply the total outside measurement (perimeter or 
girth) by the height and thickness to find the number of cubic feet. By this 
rnelhoil, the corners arc count etl twice. To find the exact length of the wall, 
from the total outsitle measurement subtract four times the thickness of the 
wall (See note, Ex. 8o, Ait. 321.) 

21. How many bricks AW be required to build a chimney 28//. 
high, if there are 5 courses of brick to each foot, and 16 bricks in 
each course (flue 4 in. by 12 in., double wall) ? How many, 8 
bricks in a course (flue 8 hi. by 16 in., single wall) ? 

22. How much stone, lime, and sand will be required for a 
wall 144 //. by 10 ft. by 2 ft., if 128 cu. ft. of broken stone, 1{ 
hbh. of lime, and a load (cubic yard) of sand will lay 100 cu. ft. 
of wall ? 

23. How many bricks will be required for a house 24 ft. wide, 
iV^ ft. long, and 30 ft. high, allowing 21 bricks for each square 
foot of surface (the walls being 3 bricks thick), if 225 square feet 
are deducted for doors and windows, and if the walls are .^con- 
sidered 1 ft. thick in making deductions for the comers ? 

BOARD MEASURE. 

3S6» Lumber is measured by hoard measure. The board 
foot is 1 ft. long, 1 ft. wide, and 1 in, thick ; hence it is -j^ of a 
cubic foot. 

In measuring boards one inch or less in thickness, the number of square 
feet of surl'ac'o which they would cover is measured. 

Plank, joists, etc., more than one inch in thickness are reduced to inch 
boards dnd measured by board measure. 

Boards, plank, scantling, joists, beams, and sawed timber generally are 
measured by hoard measure ; hewn and round timber are sometinies measoxed 
by c%Lt>ic measure. 
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327. When lumber is not more than one incn thick, to find 
the number of feet board measure : Multiply the length iyi fe4it hy 
the width in inches, and divide the product by 12. 

16 pieces each containing a board foot could be cut from a board 16 ft. 
long, 12 in. wide. A board 11 in, wide is ^ of a board, 12 in. wide and of 
the same length and thickness. 

When more than 1 inch thick : Multiply the length in feet hy 

the width and thickness in inches, and divide the product hy 12. 

Lumbermen use an automatic rule for measuring board, planks, etc. They 
also use table books for reducing logs or round timber to board measure. 

EX A MPLES. 

328. 1. How many square feet would be covered by a board 
16 /if. long and 9 in. wide ? 

^. If a stick of timber 24 ft. long, 8 in. wide, 3 in. thick, is 
reduced to boards one inch in tliickness, how many square feet 
would they cover ? 

S. How many feet of boards would be required for a floor 
20 /if. wide and 24: ft. long ? What would be their value at $14 
per thousand ? 

4. How many board feet in 475 cubic feet ? 

Find the number of feet, board measure, in each of the follow- 
ing boards, joists, beams, etc. : 





Length. 


Width. 


Thickness. 




Length. 


Width. 


Thickness. 


5. 


12/^. 


12 in. 


1 i7l. 


9. 


16 A 


8 in. 


IJ in. 


6. 


14 A 


8 in. 


^ in. 


10. 


20 ft. 


10 in. 


2 in. 


7. 


16 A 


6 in. 


1 in. 


11. 


12 ft. 


6 in. 


4 in. 


8. 


18 A 


14 in. 


•J in. 


12. 


24. ft. 


9 in. 


3 in. 



IS. How many square feet would be covered by 45 boards, 
16 ft. long, 8 in. wide, if they are laid side by side ? (First find 
the total width in feet.) 

Ij^. How many board feet in a pile of lumber 8 ft. high, 7 //. 
wide, and IS ft. long ? Find its value at $15 per thousand feet. 

15. How many feet, board measure, in 16 boards, each 18 //. 
long, 10 in. wide, and 1 in. thick ? 

16. How many board feet in 24 joists, 20 ft. x 8 in. x 4 in. ? 

17. How many feet of boards, 4 i}i. wide and 1 in. thick, 
would be required for a fence 5 boards high and one mile long ? 

18. How many posts 8 ft, apart would be required for above 
fdnoe? 
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Notes. — 1. Cong, is for the Latin congivst gallon ; 0., for the Laiin octor 
viu8, one-eighth. 

2. The symbols precede the numbers to which they refer ; thus, 0. 6 
/ S 10, is 6 pints 10 fluidounces, 

EXAMPLES. 

331. i. Reduce^ 8 gal. 3 qt, 1 pt, to Dints. 

2. Reduce 875 pints to gallons. 

3. Add 4: gal, 2 qt, Ipt,, 3 gal, 3 qt, Ipt., 9 gal, 1 pt,, xl gaL 
1 qt. 

4. How many barrels in 100000 gallons ? 

5. 480 English gallons (339, 3) oqual how many IT. S. gal- 
lons ? (Addf) 

6. How many cubic feet in 1000 (;allons ? 

7. How many gallons in 300300 cubic inches ? 

8. How many gallons in a rectangular tank, ^ft. x4:ft. x 6 ft. ? 

Operation. — 8 x 4 x 6 x 7i = 1440, approximate result (see Art. 329, 
Note 4). 8 X 4 X 6 X 7.48 — 1436.:6, accurate result. 

9. How many gallons in a rectangular cistern B //. long, 4 ft. 
wide, 3 ft. high ? 

10. How many gallons in a rectangular cistern 1 6. ft. long, * 
fl. high, and 6 ft. wide ? 

11. How many gaDons in a rectangular reservoir, 40//. long, 
l^ft. wide, and Sfi. deep ? 

12. How many gallons in a cylindrical vessel, 3/7. in diameter 
and 9 ft. high ? 

Operation.— 3 x 3 x 9 x 5J = 475J (see Art. 339, Note 4). 

13. How many gallons in a cylindrical tank 4: ft. in diameter 
c. .d 16/f. deep? 

H. How many gallons in a circular reservoir, 40 ft. in 
diameter and 6 ft. deep ? 

15. How many gallons in a circular reservoir 60//. in diameter 
and 8 ft. deep ? 

16. Reduce Cong. 2 0,6 fllO fzb to fluidrachms. 

17. From the sum of 51 gal. 2 qt. 1 pt., and 45 gal. 1 qt. 1 pt., 
subtract 27 gal. 1 qL, and divide tlie result by 9. 

IS. How many bottles, each holding 1 qt, Ipt. 2 gi., caa be 
filled from a barrel of cider ? 
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DRY MEASURE. 

332. Dry Measure is used in measnring dry articles; aa 
salt, grain, fruits, etc. 

The unit of this measure is the Winchester bushel, which contains 2150.4S 
oubic inches. 

Table. 



2 Riit8(jo^.) = 1 Quart . . . qt. 
8 Quarts = 1 Peck . . . pk, 
4 Pecks = 1 Bushel . . . hu. 



hu. pk, qt, pt. 

1 = 4 = 32 = 64 

1 = 8 = 16 



Notes. — 1. The half-peck or gallon of this measure contains 268.8 cubic 
inches, and is 37.8 cubic inches larger than the liquid gallon (268.8 — 
281 = 87.8). 

2. The imperial bushel of England contains 2218.19 cubic inches, and is 
equal to 1.03 Winchester bushels. In certain localities in Great Britain, 8 
bushels are called a quarter. 

3. Grain, seeds, etc., are usually sold by weight. For table of equivalents 
see Art 338. 

4. 36 bushels = 1 chaldron of coke or charcoal. 

5. 1 bushel is equivalent to about 9.3 (2150.42 ^- 231) wine gallons. 

EXAMPLES. 

333. 1. Reduce 2 bu. 3 2)k. 5 qt, 1 pL to pints. 

2. Reduce 10000 pints to bushels. 

S. Find the value of 5 bushels of nuts at 86*. per pint. 

4. How many cubic inches in 75 bushels ? . 

5. How many bushels in 322503 cubic inches ? 

6. How many bushels in 400 cubic feet ? 

Note. — Since a bushel is about IJ cubic feet, the following approximate 
rules may i)e used for ail practical purposes : 

To reduce cubic teet to bushels: Deduct oiie-fifth, or muHiply by .8 
The result will bo too small by about 4^ bushels for every 1000 bushels of 
the result. 

To reduce bushels to cubic feet; Add one-fourth^ or divide by .8. 

The result wiU be too great by about 4J cubic feet for every 1000 cubic 
feet of the result. , 

Solve the above example both exactly and approximately, and compare 
the results. 

7. How many bushels will a box 10 ft. long, 6 ft. wide, and 
4 /if. high contain ? (Approximate method.) 
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8. How many bushels of grain will a bin 14 fi. long, *6\ ft. 
wide, and 6//. high contain ? 

P. Find the capacity in bushels of a crib, 20 ft, long, 8 ft. 
high, 4/jf. wide at the bottom and 6 /if. wide at the top. 

Note. — To find the average width, take one-half the sum of the top and 
bottom measurements. 

10, A CTih 24: ft, xS ft. x6 ft, is filled with unshelled corn. 
How many bushels of shelled com would this quantity produce, 
if two cubic feet of com in the ear will make one bushel of 
shelled com ? 

# 

MEASURES OF V/EIGHT. 

334. Troy "Weight is used in weighing gold, silver, coins, 
and jewels ; also in philosophical experiments. 

The unit of weight is the Troy pound, which contains 5760 grains. A 
cnbic inch of distilled water weighs 252.458 of these grains, when the height 
of the barometer is 30 inches, and the temperature of the air and water 68* 
Fahrenheit. 

Table. 



24 Grains (gr,) = i Pennyweight pwt. 
20 Pennyweights = 1 Ounce . . . oz. 
12 Ounces = 1 Pound . . .lb. 



lb. oz. pwt. gr. 
1 = 12 = 240 = 5760 
1 = 20 = 480 



Note. — The carat, used in weighing diamonds, equals 3.2 Troy grains. 
The term carat is also used to denote the fineness of gold, and means -f^ 
part. Thus, gold 18 carats fine contains 18 parts pure gold and 6 parts alloy. 

335. Apothecaries' "Weight is used in prescribing and 
compounding medicines not liquid. 

The pound, ounce, and grain of this weight are the same as those of Troy 
weight, the division of the ounce being different. 

Table. 

20 Grains (gr.) = 1 Scruple . . sc. or ^. 

3 Scruples = 1 Dram . , dr. or I , 

8 Drams = 1 Ounce . . oz. or I . 

12 Ounces = 1 1 ound . . lb. or ^. 



lb I 3 3 gr. 
1 = 12 = 96 = 288 = 5760 
1 = 8 = 24 = 480 
1 = 8 = 00 



Notes. — 1. The symbols precede the numbers to which they refer ; thus, 
{6 3 4, is 6 otmces 4 drams. 

9l Drags aod medicines are sold in large quantities by Aroirdupois weight* 
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336. Avoirdupois "Weight is used in weighing all artiolM^ 
ezoepting gold> silver^ precious stones, and medicines m small 
quantities, ' 

The Avoirdupois pound contains 7000 Troy grains. 

Table. 

Ifi Ounces {oz^ = 1 Pound . , , , Jh. 
^^^ ^ , (1l Hundi-ed-weight, or cwt, 

100 Pounds =|i Cental . . . . C. 

20 Hundred-weight = 1 Ton T, 

Notes. — 1. The ounce is divided into halves and quarters. 

2. The dram, ^ of an ounce, is now little used, except by silk manu- 
facturers. 

3. The Long or Gross ton, formerly used, contained 2240 pounds ; the 
hundred-weight, 112 pounds ; and the quarter, 28 pounds. 

These weights are still used in Great Britain, at the U. S. Custom Houses, 
in ocean freights, and by wholesale dealers in coal and iron. 

337. Comparison of Troy and Avoirdupois weights. 



T. cwt. lb, oz, 

1 = 20 = 2000 = 82000 
1= 100= 1600 
1= 16 



5760 grains = 1 Ih. Troy. 

7000 grains = 1 lb. Avoirdupois. 



480 grains = 1 oz, Troy. 

437i grains = 1 oz. Avoirdupois. 



338. In buying and selling grain, seeds, and other produce, 
the bushel is regarded as a certain number of pounds. The 
Boards of Trade of the principal cities of the United States use 
the equivalents given in the following table : 

Table of Avoirdupois Pounds in a Bushel. 



Commodities. 


Lbs. 


Commodities. 


Lbs. 


Commodities. 


Lbs. 


Barlev 


48 
60 
48 
60 


Corn, shelled. .. 
Corn in the ear. 
Malt 


56 
70 
34 
32 


Peas 


60 
56 
45 
60 


Beans 


Rye 


Buckwheat 

Clover Seed. . . . 


■*-V" 

Timothy Seed . . 

Wheat 


Oats 







In the Liverpool, San Francisco, and some other markets, produce is 
bought and sold by the cental of 100 pounds. Railway freight tariffs in the 
United States on grain, provisions, etc., are reckoned per cwt, or cental. 

#^9. The following units are used in commerce : 
1 Quintal of Fish = 100 lbs. 

1 Barrel of Flour = 196 lbs. 

1 Barrel of Pork or Beef = 200 lbs. 
1 Gallon Petroleum = 6J^ lbs. 

IKegofXaila =r 100 »«. 
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EXAMPLES. 

340. i. Beduce 10000 grains to Troy pounds. 
2, Bednce 2 /£. 8 oz. 16 pwt, to grains. 

S. What is the weight in Troy ounces of 1000 silyer dollars 
(112) ? Of 1280 silver dollars ? 

4. Find the weight in Troy ounces of 1000 gold dollars (112). 

5. Find the weight in Troy ounces of 2000 half-dollars (112). 

6. What is the cost of a 14 Je. watch chain weighing 37| pwt. 
at $1.15 per pennyweight ? 

7. A watch case^*14 carats fine^ and weighing 60 pwt», con- 
tains how many ounces of pure gold ? 

8. Find the yalue of a diamond weighing ^ of a carat, at 
$100 per carat. 

P. How many Troy ounces of pure silver would be required 
for the coinage of 2,000,000 standard silver dollars (113)? How 
much copper ? 

10. Beduce ftl 5 9 3 6 B2 to grains. 

11. How many powders, each containing 5 grains, can be made 
from 1 Jb. Apothecaries (Troy) of quinine ? How many from 
1 lb. Avoirdupois ? 

12. Add 8 ZJ. 9 oz., 10 lb. 7 oz., 14 lb. 15 oz., and 17 tt. 13 oz. 
Avoirdupois. 

IS. How many grains in 16 lb. Avoirdupois ? 

li In 70 ft. Avoirdupois, how many pounds Troy ? (337) 

15. In 175 oz. Troy, how many ounces Avoirdupois ? 

16. Find the cost of 58 lb. 4 oz. of butter at 28^. per pound. 

17. Find the cost of 875 pounds of feed at $1.15 per cw/. (273) 

18. Find the cost of 17387 pounds of oats at $1.85 per cental. 

19. Find the cost of 21370 pounds of hay at $8 per ton. 



2 ) 21370 Analysis.— 21370 lb, = 70.685 (21370 -*- 2000) tons. If 

10.685 ^ *^° ^^'^ $^» 10.685 tons will cost 10.685 times $8, or 

g $85.48. To diTide by 2000, divide by 2 and ^ lace the 

point in the quotient three places to the left. 

$85,480 

20. What is the value of 28140 pounds of straw at $6.50 per 
Un? 

Ml. Find the cost of 16480 pounds of hay at $11.50 per ton. 
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NtjriEs. — 1. 1 Crown = 5 shilliiiip-, v.v J of a pound f|1.916-|-). 

2. 1 GoinPA = 21 shillings (^$5.11). It is not now coined. 

3. The gold coins of Great Britain are 2:2 carats (}|), or .015} fine. ^Phe 
<4d cant system (334, note) is generally abandoned eiLcept for jeweliy, 
1 csarat = .041}.) The silver coins of Great Britain are .02d (]{) fine, 

EXAMPLES. 

342. 1. Add £27 16^. lOJ., £6 liU. Stl, £47 15.y. Ih/., £25 
7s. 6d., £3 14?. 8^., and £23 168. '3d. 

S. From £17 8^?. 4e7. subtract £10 VZ». M. 

3. Multiply £5 C.?. 3e7. by 8. 

^. Keduce 83 Tor/, to shillings and pounds. 

5. Eeduce £12 I65. M. to pence. 

6. What is the cost of 466 yards of cloth at 0|//. per yard ? 

7. Find the value of 4120 bu. wheat at 4.y. 4J^/. per bushel. 
S. In 47 guineas, how many pounds and shillings ? 

9. Divide £16 bs. 6d. by 9 ; by 7 ; by 31. 

10. How many yards of cloth at Zs. 7d. per yard can be liought 
for £7 ? For £9 5^. Gd. ? 

11. What is the cost of 20 yd. silk at 10^. 6rf. ])er yard ? 
le. Eeduce £8 17^. Sd, to the decimal of a pound. (293) 

Note. — The following method for reducing shillings and ptuice to the 
decimal of a pound is sufficiently accurate for most business purposes : 
Write one^haif of the greatest even number of ahiltinytt as teuthSf aiui if thsre 
be an odd shilling tvrite 5 hundredths ; multiply tits number of pence by 4t <»'*'' 
write the product as thousatidths. If the prodicct is between 1'^ and 36, add I 
to tike thousandths ; if bettveen 36 and 4^, add 2 to the thousandths. Thus, 
£8 17«. 8c?. = £8 + £.85 + £.033 = £8.i<«3. 

Reduce mentally the following to tlie decimal of a pound : 

IS. 16^. U. 15. 10.^. 8(/. 17. "is. '6d. 

U. ISs. M. 16. 17.V. 4rd. ^8. 13.v. 11^/. 

19. Eeduce £.821 of a pound to shillings and pence. (!489) 

Note. — ^TUis example can be performed mentally by reversing the opora- 
tkm explained in note to Ex. 12. Multiply the number of tenths by i^, a/../ 
write the product as shillings (2x8 = ICj. Uivide the number of thousandthf< 
taopreeBed by the Snd and 3rd figures by 4, and write tlit quotient as pence 
CBl -J- 4 = 5). £.821 = IG5. M. 

II the second figure to the right of the point is 5 or more than 5, it is 
evident that there is an odd number of shillings, and th^' decimal must be 
into two parts before applying the above rule. 

Tinii, £.«75 = £85 + £.025. £.'85 = 17j». (2 x 81). £.020 =■ W. (26 -h 4). 
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Reduce mentally the following to shillings and pence : 

20. £.425; £.637. 22. £.255; £.183. 

21. £.817; £.245. 23. £.376; £.496. 

2i. Divide £15 16^. M. by .10; by .20 ; by .25 ; by .4C. 
26. Multiply £16 12^. 9^. by .05 ; by .06 ; .04. 

26. If £1 sterling is worth $4.87, what is the value of £22:^ 
185. 6rf. ? Of £140 %s. Sd. ? 

27. If £1 sterling is worth $4.88, how many pounds can b^^ 
bought for $1000 ? How many for $1625 ? 

MISCELLANEOUS TABLES. 
343. The following table is used in counting certain articles: 



12 Units = 1 Dozen . . . doz. 
12 Dozen = 1 Gross ... gr. 
12 Gross = 1 Great Gross . ff.gr. 



g.gr. gr. doz. v/iiiis. 

1 = 12 = 144 = 1728 

1 = 12 — 144 



344. The following table is used in tUj paper trade : 

24 Sheets = 1 Quire .... qr. I im. qr. nheets. 

20 Quires = 1 Ream . . . . rm. | 1 = 20 = 480 

Manufacturers and wholesale dealers usually sell paper by the pounv^ 

EXAMPLES. 

345. L Find the value of 5 gross pencils at 4c. each. 

2. A merchant buys 6 gross pens at ^bc. per gross, and sells 
them at Ic. each. What is his profit ? 

3. How many sheets of paper in 12 quires ? In 2 reams ? 

i. Find the difference between six dozen dozen and half a 
dozen dozen. 

5. Combs are bought at $2.70 per dozen. How much is that 
apiece ? 

6. Find the value of 306 eggs at 22c. per dozen. 

7. At 1 cent each, what is the value of 20 great gross pens ? 
8^. A grocer buys 81 dozen eggs at 22c. per dozen, and sells 

them at the rate of 9 for 25 cents. What is his profit ? 

9. If 32 pages of a book are printed on one sheet, how many 
reams of paper would be required for 2000 copies containing 384 
pages each ? 
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CIRCULAR MEASURE. 

346. Circular or Angnlar Measure is used in measuring 
angles and arcs of circles. It is employed principally by surveyors 
in determining directions, by navigators in determining latitude 
and longitude of places, and by astronomers in making observa- 
tions. 

The unit of this measure is the degree^ which is yj^ of the circumference 
of any circle. 

Table. 



o 



60 Seconds ( " ) = 1 Minute 

60 Minutes = 1 Degree 

360 Degrees = 1 Circle C. 

Notes. — 1. A quadrant is one-fourth of a circle, or 90*. 

2. A sextant is one-sixth of a circle, or 60°. 

3. 1 minute of the circumference of the earth is called a nautical, or 
geographic mile, and is about 1.15 statute or common miles. 

4. An arc of 1 degree of the circumference of the earth measured at the 
•qnator equals 69.16 statute miles. 

EXAMPLES. 

347. 1. Add 74** 0' 3" and 77° 49' 58". 
£, Add 12° 27' 14" and 122° 26' 45". 

3. From 84° 29' 31" subtract 77° 0' 45". 

^ Multiply 13° 11' 16" by 5 ; by 15. 

5. Divide 76° 11' 45" by 15 ; by 12. 

6. Divide 179° 42' 15" by 15 ; by 16. 

7. Eeduce 1,000,000" to higher denominations. 

8. Eeduce 44° 16' 40" to seconds. 

9. The angles of a triangle are 67° 18' 40", 72° 39' 50", and 
40° 1' 30" respectively. What is their sum ? 

LONGITUDE AND TIME. 

348. The whole circle of the earth, or 360% passes under the 
tsun in 24 hours, and in 1 hour passes ^ of 360% or 15°; in 1 
minute, -^ of 15" (15 x 60'), or 15'; and in 1 second, ^ of 15' 
(15 X 60''), or 15". 
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349. Comparison of Longitude and Time. 

For a difference of There is a differenoo of 
15" in Longitude 1 hr. in Time, 

15' ** '* 1 min, '' '' 

15" " •" 1 sec. '' " 

1° '' " 4 min. '' " 

1' " " 4.«?et\ '' 

1" " " iV-^^^- 



<( <• 



350. Rule. — 1. TJze difference in longitude of two places, 
expressed in ** ' ", divided by 15 will produce their differ- 
ence in time expressed in hours, minutes, and seconds, 

2. The difference in solar time of two places, expressed 
in hr, min, sec, multiplied brj 15 will produce their differ- 
ence in longitude expressed in " ' ". 



351. Table of Loxgitudes. 



Albany 73^ 44' 

Ann Arbor 80° 43' 



50^' W. 
W. 



Boston 71° 3'30''W. 



Berlin 13° 23' 45'' 

Calcutta 88° 

Cincinnati 84° 

Chicago 87° 

Jefferson City, Mo... 92° 

London 0° 

Mexicp 99° 



E. 
19' 2" E. 
29' 31" W. 
37' 45" W. 

8' W. 

5' 38" W. 

5' W. 



New York 74" (X 3" W. 

New Orleans 90° 2' 30" W. 

Paris 2°20'22" E. 

Philadelphia 75° 10' W. 

Rome ■ 12° 27' 14" E. 

Richmond, Va 77° 25' 45" W. 

San Francisco 122° 26' 45" W. 

St. Paul, Minn 95° 4' 55" W. 

St. Louis, Mo 90° 15' 15' W. 

Washington, D. C .. . . 77° 0' 15" W. 



352. Standard Time. — In 1883, the principal railroads and cities 
of the United States and Canada adopted the time of four different 
meridians as the standard time of four belts or sections comprising the 
whole of the above countries. The most eastern of these sections embraces 
the Eastern and Middle States, Maryland and Virginia, and extends about 
74° east and west of the meridian of 75° west of Greenwich (near Philadel- 
phia). The time of this meridian, called Eastern time, is used in this section, 
and is 5 hours slower than Greenwich time. The time of the meridian of 
90° west of Greenwich (near St. Louis) called Central time, is used in the next 
section, and is 1 hour slower than Eastern time. The time of the meridian 
of 105° west of Greenwich (near Denver), called Mountain time, is used in 
the Rocky Mountain region, and is 1 hour slower than Central time and 
2 hours slower than Eastern time. The time of the meridian of 120° west of 
Greenwich, called Pacific time, is used in the Pacific slope, and is 3 hours 
slower than Eastern time. 
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EXAMPLES. 

353. Find the difference in longitnde between 

1. Xew York and London. J^. St. Louis and Calcutta. 
£. Boston and Paris. 5. Philadelphia and Berlin. 

S. Chicago and San Francisco. 6, San Francisco and Calcutta. 

Find the difference in solar time between 

7. Xew York and Greenwich. 10. Rome and London. 

8. Chicago and Xew York. 11, Paris and Albany. 

9. Richmond and Calcutta. 12. Calcutta and JefferBon City. 

Find mentally the difference in standard time betwt^en 

13. Albany and Denver. 16. St. Louis and Richmond. 

H. Xew York and Chicago. 17. St. Paul and Sacramento. 
15. Boston and San Francisco. 18. Phila. and Poitland, Me. 

Find the difference between the j^tandard time and the solar 
time of the following cities: 

19. Boston. 21. San Francisio. 2S. ('hica^o. 

20. Philadelphia. 22. St. Louis. 2^. St. Paul. 

25, A navigator finds that when it is noon at his place of 
observation, it is 16 min. 34 sec. past lo P.M. hy liis (chronometer, 
Greenwich time ; what is his longitude ? 

26, 'When it is 6 o'clock P.M.. standard tiinis at Hidimond, 
Va., what is the time at St. Louis, Mo.? 

27, If the difference of solar time hctwtM'ii two places is 1 hr. 
18 min, 4 seCy what is the difference of longitude ? 

28, When it is 20 min. past 2 P.M., standard time, at Boston, 
Mass.^ what o'clock is it at San Francisco ? 

29, When it is Monday, 10 P.M., standard time, in ('hicjago, 
what day and time is it in London (Greenwich time) ? 

SO. When it is 9 o'clock P.^I., solar time, in San Francisco, it 
is Smin. S^sec. past 11 A.M. in Calcutta ; what is the longitude 
of San Francisco, if the longitude of Calcutta is 88° 10' 2" E.? 

31. When it is noon, solar time, in Chicago, it is 5 fnin. 29-J- 
aec, of 1 P.M., solar time, in Xew York ; what is the longitude 
of Chicago, the longitude of Xew York being 74° 3" W. ? 



Wf 



ft ». 

I M 



■■• 1' 



■ I ■ • t . 



"-.lU. 



SS8.] tMM METRIC STSTJBM. IM 

NoTSS.— -1. Tne lutofcer, like the yard, is used in measuring cloths, ribbons, 
laees, short distances, etc. 

2. The kilometer is used in measuring long distances, and is about | of a 
mile. 

8. The centimeter and millimeter are use by artisans and others in 
measuring minute lengths. The other denominations are rarely used. 

EXAMPLES. 

359. 1. Eeduce 875275 meters to kilometers. 

Analysis. — Since 1 kilometer equals 1000 meters, in 875275 meters there 
are sjs many kilometers as 1000 is contained times in 875275, or 875.275. To 
divide by 1000, place the point three places to the left (270, 4). 

S. Eeduce 675.318 kilometers to meters. 

Analysis. — Since 1 kilometer equals 1000 meters, in 675.318 kilometers 
there are 675.318 times 1000, or 675318 meters. To multiply by 1000, place 
the point three places to the right (267, note). 

5, Eeduce 383. 64 meters to centimeters ; to kilometers. 
^. Eeduce 175.16 centimeters to kilometers ; to meters. 

6. Eeduce to meters and find the sum of 876.2 decimeters, 
30347 centimeters, 176.48 meters, 8.175 kilometers. 

6. A ship sails 5712 kilometers in 48 days ; how many kilo- 
meters does she sail per day ? 

7. What is the value of 56.4 meters of silk at 11.75 per meter? 

8. 16 pieces of cloth contain 38.5 meters each ; 18 pieces con- 
tain 39 meters each ; and 24 pieces contain 41 . 2 meters each ; 
how many meters in all? 

9. How many meters of ribbon at 27 cents per meter can be 
purchased for $245. 70 ? 

10. If the forward wheels of a carriage are 3.5 meters in cir- 
cumference, and the hind wheels 4.8 meters, how many more 
times will the forward wheels revolve than the hind wheels, in 
running a distance of 8.4 kilometers ? 

11. How much will it cost to sewer a street .64 Km. long, at 
$3. 75 per meter ? 

12. How many meters of wire will be required to fence a 
rectangular field, .72 Km, long and .56 K7n. wide, if the fence is 
4 wires high ? 

13. How long will it take a railway train, running 60 Km. 
per hour, to go from New York to Chicago, the distau'^e being 
1440 Km. ? 
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SQUARE MEASURE. 

360. The unit of square measure is the square meter. 

Table. 

100 Square Centimeters, sq. em. = 1 Square Decimeter = 15.5+ aq.in, 

100 Square Decimeters, sq. dm. = 1 Square Meter, Sq. M. = 1.196+ sq.yd. 

Notes. — 1. The square meter is used in measuring flooring, ceilings, eta. ; 
the 8quai*e decimeter and the square centimeter are used for minute surfaces. 

2. Since units of square measure form a scale of hundreds, each denomi- 
nation must have two places of figures. 

361. The unit of Land Measture is the are, and is equal to 
a square dekameter (100 square meters), or 119.6 square yards. 

Table. 

1 Centare (1 square meter) = 1550 &q, in, 

100 Centares, ca. = 1 Are. ... . . .(100 square meters) = 119.6 sq.yd. 

100 Ares, A. = 1 Hectare. . . .(10000 square meters) = 2.471 acres. 

Note. — The hectare is the ordinary unit for land. 

EXAMPLES. 

36!3« 1. Write 16 sq. m., 8 sq. dm., 24 sq. cm., having the 
square meter as the unit. (360,2.) Ans. 16.0824. 

2. Write 83 sq. m., 9 sq. dm., having the sq. m. as the unit. 

3. In 47 ares how many square meters ? 

4. In 60.25 hectares how many centares ? 

6. How many square meters in a building lot 8 m. by 32 m. ? 

6. How many building lots, each containing 225 sq. m., can be 
formed from a field containing 9 hectares ? 

7. How many hectares in a farm 1.024 Km. in width and 
1.625 Km. in length? 

8. What is the cost of a mirror 2.25 m. by 1.44 m., at $3.84 
per sq. m. ? 

9. How many lots 25 m. wide and 60 m. deep, or having an 
equivalent area, can be laid out from 6 hectares ? 

10. A man bought a piece of land for 16950.50, and sold it for 
$7603.30, by which transaction he made $6.80 a hectare; how 
Qiany hectares were there ? 
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CUBIC MEASURE. 

363. The unit for measunng ordinary solids is tiie cubic 
meter. 

Table. 

1000 Cu. MilUmeters, cu. mm. = 1 Cu. Centimeter = .061 cu. in, 
1000 Cu. Centimeters, cu. cm. — 1 Cu. Decimeter = 61.027 eu, in. 

1000 Cu. Decimeters, cu. dm. = 1 Cu. Meter = •{ ^ I^^ * ,' 

1 1.308 cu. yd. 

Notes. — 1. The cubic meter is used in measuring embankments, excava 
tions, etc. ; cubic centimeters and cubic millimeters for minute bodies. 

2. Since units of cubic measure form a scale of thousands, each denomi- 
nation must have three places of figures. 

364. The unit of Wood Measure is the ster, and is equal 
to a cubic meter, or 35.317 cubic feet. 

• Table. 

10 Decisters, ds. = \ Ster (1 Cubic Meter) = i ' ^^„ ' 

1 35.317 cw. /f. 

10 Sters, 8, = 1 Dekaster, Ds. .(10 Cubic Meters) = 2.759 cords. 



EXAMPLES. 

365. i. Write 29 cu. m., 75 cu. dm., having the cubic meter 
as the unit. (363, 2) Ans. 29.075 cu. m. 

2. Write 17 cu. m., 218 cu. dm., 27 cu. cm., having the cubic 
meter as the unit. 

S. How many cubic meters in a box 3.5 m. by 3.2 m. by 2.5 m. ? 

4- Bought 12 sters of wood ; having sold 8.7 cubic meters, 
how much remained ? 

5. There are 13 blocks of marble, each containing 370.16 cu. 
dm. ; how many cubic meters in all ? 

6. How many cubic meters in an excavation 13.2 m. by 18.5 m. 
by 8.4 m. ? 

7. At $1,25 a cubic meter, what will it cost to dig a cellar 
6.5 m. long, 5.4 m. wide, and 2.5 m. deep ? 

8. How many sters of wood in a pile of wood 2.5 m. high, 
2 m. wide, and 16.5 m. long ? What is the length of a pile of the 
same height and width containing 216 sters ? 
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DRY AND LIQUID MEASURE, 

366. The unit of Dry and Liquid Measure is the liter, 
which is equal to a cubic decimeter, 1.05G7 wine quarts, or .908 
dry quart. 

Table. 

Dry MeMue. Liquid Measore. 

1 Milliliter (y^/^ of a liter) = .06103 cw. »»., or, Sm^fl.o^. 

10 w/. =1 Centiliter (rJ,^ of a liter) = .6103 cm. »n., or, .338^.02. 

10 c/. =1 Deciliter (^ of a liter) = 6.1027 cu. in,, or, .845 gi, 

10 dl, = 1 LiTES (1 liter) = .908 qt„ or, 1.0567 qt. 

101. =1 Dekaliter (10 liters) = 9.08 qt, or, 2.6418 gal, 

10 Dl. = 1 Hectoliter . . . .(100 Uters) = 2.8375 bu„ or, 26.418 gal. 

10 El, = 1 Kiloliter (1000 liters) = 28.375 6tt., or, 264.18 ^o/. 

Notes. — 1. The liter is commonly used in measuring wine, milk, etc., in 
moderate quantities. For minute quantities the centiliter and milliliter are 
employed ; and for large quantities the dekaliter. 

2. For measuring grain, etc., the hectoliter (2.8375 bushels) is commonly 
used. 

3. Instead oi the Kiloliter and milliliter, it is customary vo use their 
equals, the cubic meter and cubic centimeter. 

EXAMPLES. 

367, 1, How many liters in a vessel whose capacity is 1 
cubic meter ? 

2, What is the cost of sixteen liters of milk at 8 cents a liter ? 

S, How many hectoliters of wheat can be bought for $396 at 
$5.50 per hectoliter ? 

4., How many hectoliters of grain can be put in a rectangular 
bin, 4 m. long, 3.5 m. wide, and 1,2 m, high ? 

5, How many liters in 63.5 dekaliters ? In 83.75 hectoliters ? 

6, At $1.75 a liter, what is the cost of 85.6 dekaliters of wine? 

7, How many hectoliters in 16 cubic meters ? 

8, How many bags, each holding 1 hectoliter, can be filled 
from a bin, 1.5 m, high, 2.4 m, wide, and 5 m, long ? 

9, A cistern 3.5 m, by 3.2 m., and 9 m. deep, will hold how 
many dekaliters ? 

10, A merchant bought 4 hectoliters of nuts at $8.60 per 
hectoliter, and retailed them at 12 cents a liter ; what was hit 
profit ? 
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WEIGHT. 

368. The unit of weight is the gram, which is equal to the 
weight of a cubic centimeter of distilled water in a vacuum, at its 
greatest density (39.2° F.), or 15.432 grains. 

Table. 

1 Decigram (i^j of a gram) = 1.543 gr. Tr. 

10 (^. = IGram (Igram) = 15.432 ^r.Tr. 

10 ^. =1 Dekagram (10 grams) = .3527 oz, Av. 

10 Dg. = 1 Hectogram (100 grams) = 3.5274 oz. Av. 

10 Eg. = 1 Kilogram (1000 grams) = 2.2046 lb. Av. 

10 Kg. = 1 Myriagram (10000 grams) = 22.046 lb. Av. 

100 Kilos = 1 Quintal (100000 grams) = 220.46 lb. Av. 

10 e-» or \ / 1 Tonneau, ) ..^AnAnA ^ 3 ^204.6 lb. Av. 

1000KUos| = l orToN 1 • '^^^^^^^ ^^°^^> =] 1.1023 T. 

Notes. — 1. The above table is used in computing the weights of all 
objects from the smallest atom to the largest known body. The gram, kilo- 
gram (or kilo), and ton are principally used. 

2. The gram is used in weighing letters, gold, silver, and medicines. 

3. The kilogram, or kilo, like the pound, is used in weighing groceries 
and coarse articles. It is approximately 2 J pounds A v. 

4. The ton is the weight of a cubic meter of water, and is used in weigh- 
ing very heavy articles, as coal, iron, etc. 

5. The pound of Germany, Austria, and Denmark is equal to ^ of a kilo- 
gram ; the centner, to 100 pounds, or ^ of a quintal. 

EXAMPLES. 

369. 1. What is the weight in grams of a cubic m^^ter of 
\«rater ? Of a cw. dm. of water ? 

£. A farmer sells to A 3.716 T. of hay, to B 4.325 T., to C 8776 
kilos ; how many tons does he sell ? 

S. The U. S. 50-cent piece weighs 12.5 grams ; how many can 
be coined from a kilogram of standard silver ? 

4.. The U. S. 5-cent piece weighs 5 grams ; how many 5-cent 
• pieces are equivalent in weight to 12 50-cent pieces ? 

5. How much alloy must be used in making 1200 U. S. twenty- 
five-cent pieces ? (See Art. 113.) 

6. What is the cost of 75.6 kilos of sugar at 18 cents a kilo ? 

7. How many powders, each containing 6 grams, can be made 
from .372 kilogram ? 

8. What is the weight of 10 cu. m. of ice, i^ being .93 
heavy as water ? 
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10. In 1000 (m. m. how many cu, yd. ? 

11. Bedace 1728 gal. wine to liters ; to dekaliters. 

12. In 244 sq. m. how many sq. yd. ? How many sq. ft. : 

13. Beduce 220 oz. Av. to grams ; to kilograms. 

372. Approximate Values. 

When no great accuracy is required, we may consider — 



1 decimeter 


= 4 inches. 




1 cu, met. or 


ster = IJ cu. yd. or 


1 meter 


= 39 inches. 




1 li*er 


= 1 quart. 


5 meters 


= 1 rod. 




1 hectoliter 


= 2\ bushels. 


1 kilometer 


= f mile. 




1 gram 


= 15^ grains. 


1 square meter 


= lOJ square 


feet. 


1 kilogram 


= 2J pounds. 


1 hectare 


= 2J acres. 




1 ton 


= 2200 pounds. 



APPROXIMATE RULES. 

373« To reduce avoirdupois pounds to kilograms : 

Divide by 2, and then deduct one-tenth. 

NoTTE. — Answer too small by about 8 kilos for every 1000 kilos of the 
result. If ^, instead of -j^, be deducted, the answer will be too g^reat by 2 
kilos for every 1000 kilos of the result. 

374. To reduce avoirdupois pounds to half-kilograms, 
or German pounds : 

Deduct one-tenth. 

Note. — Answer too small by about 8 German pounds for every 1000 (Ger- 
man pounds of the result. If -j^ be deducted, the answer will b^ too great by 
9 German pounds for every 1000 German pounds of the result 

375. To reduce yards to meters: 
Deduct one-twelfth. 

Note. — Answer too great by 2^ m. for every 1000 m. of the result. 

376. To reduce square yards to square meters : 
Deduct one-sixth. 

Note. — ^Answer too small by about 3 aq. m, for every 1000 sq, 7tK of the 
result. 

377. To reduce cubic yards to cubic meters : 
Divide by 1,3. 

Note. — Answer too 3^reat by about 6 cu, m, for every 1000 ou. m.ot the 
vesolt. 
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378. To reduce U. S. gallons to liters : 

Multiply by 4, o,nd then subtract one-twentieth {5 per cent.^, 

NoT^. — Answer too great by about 4 /. for every 1000 I. of the result, 

379. To reduce U. S. bushels to hectoliters : 

Divide by 3, and then add one-twentieth {S per cent.). 

Note. — Answer too small by about 7 M, for every 1000 W. of the resiuc. 

380. To reduce kilograms to avoirdupois pounds : 

Multiply by 2, and then add ons-tenth. 

Note. — Answer too small by about 3 lb, for every 1000 lb, of the result. 

381. To reduce German pounds, or half-kilogramv 
to avoirdupois pounds : 

Add one-tenth. 

Note. — Same error as in Art. 380. 

382. To reduce meters to yards : 

Add one-twelfth and 1% of the original number. 

Note. — Answer too small by only J yd, for every 1000 yd. of the result 
Dealers in dry goods add only ^ in reducing meters to yards, and thuf 

make the result too small by about 9^ yd, for every 1000 yd. of the result. 
If ^ be added, the answer will be too small by about 1^ yd. for every 1000 

yd. of the result. If -^ be added, the answer will be too great by about 6 yd, 

for every 1000 yd, of the result. 

383. To reduce square meters to square yards : 

Add one-fifth. 

Note. — ^Answer too great by about 8 aq. yd, for every 1000 aq, yd, of the 
result. 

384. To reduce cubic meters to cubic yards : 

Multiply by 1,8. 

Note. — Answer too small by about 6 cu, yd. for every 1000 cu. yd, of the 

result. 

385. To reduce liters to U. S. gallons : 

Multiply by 2,11, and then divide by 8. 

Note. — Answer too smAll by about 1.7 gcH, for every 1000 gal. of the result 

386. To reduce hectoliters to U. S. bushels : 
Multiply by 8, and then subtract one-twentieth (6 per cent,). 

Note.— Answsr too great by ^bout i bu, for every 1000 bu. of the result 
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REVIEW EXAMPLES 

887. i. A<M ItJ, 2«^. 354, 4S3, and 8J^ ; multiply Ue sum 

by 59 ; subtract 2309^^ from the product ; and divide the remain- 
der by 162|. 

2, Divide fourteen, and twenty-five hundredths by one hun- 
dred twenty-five thousandths ; add nineteen, and sixty-four hun- 
dredths to the quotient ; and multiply the sum by eight, and five 
tenths. 

3. Find the time by Compound Subtraction and in exact days 
from March 24 to Sept. 18. 

4. How many lengths of pipe, each 1^ ft. (') 3 in, {") long, 
will be required for a well 130 /if. deep ? 

5, A horse trots a mile in 2 ruin, 45 sec. How many feet is 
that per second ? 

6, A grass plot 13 /if. by 54//. is surrounded by a stone walk 
\\ft, wide. The stone walk is surrounded by a gravel road 7^//. 
vride. How many square feet are covered by the grass, the stone, 
and the gravel respectively ? (Make diagram.) 

7. What is the cost of 15669 pounds meal at $1.10 per cwi, ? 

8, What is the cost of 16450 pounds of hay at $15.50 per ton? 

9. How many square rods in a triangular piece of land, 360 
rd, long and whose perpendicular width is 240 rd, ? 

Note. — To find the area of a triangle, take one-half the product of the 
length (base) and the heigh': zt width (altitude). 

10. How many square feet in the gable of a house, 4:0 /t, long 
and 24 ft, high ? 

11, How many feet of siding would be required for a house 
40//. long, 24//. wide, 18//. high, with two gables each 24 //. 
wide and 12 //. high, adding one-fifth for the lap and waste in 
cutting ? 

12. How much will it cost to make an excavation, 40//. long, 
30 //. wide, and 9 //. deep, at 32c. per cubic yard. 

13, How many feet of 2-inch plank, making no deduction for 
the corners, would be needed to build a rectangular tank, without 
a cover, 10//. long, 6^//. deep, 8//. wide ? 

/4« The circumference of any circle is equal to the diameter 
multiplied by 3.1416 (about d\). Find the circumference of a 
circle, whose diameter is 5 feet. 
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15. The area of any circle equals the square of the radius 
multiplied by 3.1416 (3|), or the square of the diameter multi- 
plied by .7854. What is the area of a circle whose diameter is 
6/f. ? AVhose radius is 5//.? 

16. Hov manv feet of 2-ineh plank would be required to make 
a cylindrical cistern without a cover, 7 ft, in diameter and 8 ft. 
high ? 

17. How many pounds in 16 T. 3 qr. 18 lb. (Long Ton Table)? 

18. How many quarts in 3 hbl. 24 gal. cider ? 

19. In 27318 pounds of com, how many bushels ? What is 
the value of the same at 48f cents per bushel ? 

20. What is the value of 27318 pounds of com, at 87.1 cents 
per cental ? 

Note. —Examples 19 and 20 illustrate the present and the centax systems 
of buying and selling produce, and show the calculations saved by using the 
latter. 

21. Paid $222. 75 for boards at $13.50 per M.; how many feet 
were purchased ? 

22. What is the value of 27315//. of lumber at $12 per M. ? 

23. A quartermaster purchased 75000 pounds of com, at 31 J 
cents per bushel ; 32113 pounds of oats, at 32|^ cents per bushel ; 
and 79500 pounds of hay, at $22.37^ per ton (2000 pounds). 
What was the total cost of the purchase ? 

^4- A farmer sold 18360 pounds of corn, at 64 cents per cen- 
tal ; 22450 pounds of oats, at 94 cents T?er cental ; and 36650 
pounds of hay, at 11.31 per ceixLai. now much was realized from 
the sale ? 

25. Reduce £19 IQts. %d. to the decimal of a pound. 

26. If £1 sterling is worth $4.87, what is the value of £225 
18^. M. ? 

27. From £16 125. M. deduct .05 of itself. 

28. What is the value of 20 yd. silk at 10s. Gd. per yard ? 

29. The difference in the local time of two places is 3 hr. 
43 mi7i. 12 sec. ; what is the difference in longitude ? 

30. What is the capacity in liters of a cistern 25 meters long, 
2.2 meters wide, and 3 meters deep ? 

31. The specific duty on Brussels carpet is 44 cents per square 
yard ; what is the duty per square meter ? 

32. The duty on tallow candles is 2^ cents per pound ; what 
is the duty per kilogram ? 
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388. An Aliquot Part of a number or quantity is a number 
that will divide it without a remainder ; as 20 of 60, 12^ of 100, 
4 of 12, etc. 

Any fraction having 1 hs its numerator is an aliquot part of a unit. 
Many of the ordinary business computations can be shortened by the us* 
of aliqaot part«. 

EXAMPLES. 

389* i. Find the cost of 217 pounds of sugar at 8j^. per 
pound ? At 9|c. ? At 7|/;. ? 

OFXSATION. 

217 
.081 

1736 NoTE.-} = 4-hi(Jof i). | = l+|(iofj)k 

109 (i) t=i^i(}ofi). i=i+J + i. 

54 (i = i of i) 



18.99 

Find the cost of 

2. J doz, elbows at i2.75 per dozen. 

3. 141 lbs. raisins at 8|*". per pound. 

4. 200 Ibif. lead at Olr. per pound. 

5. 228 lbs, putty at 2 Jr. per pound. 

6. 207 lbs. currants at 5 Jr. per pound. 

7. 10'^^ (J + i)/^- tubing at Uk\ per foot. 

8. 877 lbs. paper at 3 Jr. ])er jjound. 
P. 102 lbs. oatmeal at 3 Jr. per pound. 

10. 700 lbs. soap at blc j)er ])oiiu(l. 

ii. 503 lbs. ham at lOJc. per pound. 

118. 644 B«. lard at ll^c. per pound. 

IS. 2957 lbs. sugar at 8^^r. (J-^j of J) p^r pound. 
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390. Aliquot parts of 100. 

2^ = ^,. 12J = i. 37i == J + i (i of i). 

4 = A. 20 = i. 75 = t + i- (i of i). 

5 = jV- 25 = 1-. 871 = i + i + f 

6i = ,1,. 33i = i. 18J = i + tV (i of i). 

10 =tV- 50 =i. 3U = i + TVaofi). 

Note. — In the following commercial problems^ use us few figures as 
}K)SFible. 

EXAMPLES. 

391. i. Find the cost of 13756 pounds of meal at $1.06 
per ctvt, 

OPERATION. 

137. 5G Analysis.— At $1 per cwL the cost would be $137.56. 

g g^ 5c. = ^ of $1. To divide by 20, divide by 2 and place the 

'- — quotient figures one place to the right. 

144.44 

2, Find the value of 1G345 lbs, of feed at $1.10 per cwt. 
(10c = tV of $1). 

S, What is the cost of 12 cloz, hats at $4. 12 J (^) per doz, ? 

4, Find the cost of 471f} (i-f J) bushels of corn at 41c. 

5. What is the cost of 96 doz. buttons at $1.75 (f = ^-f j) 
per dozen ? 

6, Find the cost of 711|S (l+i) bushels oats at 39c. per 
bushel. 

7. Find the cost of 24 boxes note paper at 16|c. per box. 
S. Find the cost of 24116 lbs. bran at $1.20 per cwt 

9. Find the cost of 1750 lbs. soap at 5Jc. per pound. 

10. Find the cost of 131 lbs. coffee at 16t^c. per pound. 
(16i- = 12^ + 4.) 

11. Find the cost of 60 J lbs. crackers at 12i^. per pound. 

12. Find the cost of 4880 lbs. feed @ 75c. per cwt. 

13. Find the cost of 20 half-barrels fish at $4.25 per half- 
barrel. At $5.35 (i + iV) per half -barrel. 

IJ/.. Find the cost of 75 books at 25c. each. 

16. Find the cost of 36 pairs shoes at $2.25 per pair. At $2.50 
per pair. 

16. Find the cost of 3019 lbs. bran at 624^. per cwt., and 
24375 lbs. feed at $1.05 per cwt. 
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PERCENTAGE. 



39!3« Percentage is a term applied to all operations in 
which 100 is used as the basis of computation. 

It is also the uame given to any numher of hundredths of a number. 

393. Per Cent. {%) is an abbreviation of the Latin per 
eentum, meaning on or hy the hundred. 

Thus, 5^ means 5 of every hundred, or 5 hundredths (y^, or .05). 

394. Any per cent, may be expressed in the form of a decimal 
or fraction. 

Thus 5 per cent,— 5% = 5 hundredths =.• .05 = ^-^ = ^. The first two 
forms are used in the statements of questions ; the others in the operations. 

395. In percentage, three elements are considered, viz : the 
Base, the Rate, and the Percentage, Any two being given, the 
other can be found. 

396. The Percentage is the result obtained by taking a 
certain number of hundredths of a number. 

397. The Base is the number of which a certain number of 
hundredths are taken. 

398. The Hate is the number of hundredths, or the i^um- 
ber per cent. 

Thus, in the statement, 6% of 300 is 18, the Percentage is 18, the Base 
,300, and 6 per cent. (.06) is the Rate. 

399. Applications of Percentage. — The principles of per- 
centage are applied to many of the most common business trans- 
actions. ' Among the most important of these are Trade Discounts, 
Commission, Insurance, Profit and Loss, Duties, Interest, and 
Exchange. 
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400. To fina the percentage, the base and rate being 
given. 

Ex. What is 6 per cent, of 300 ? 

oPKBATioH. Analysis. — 6% means 6 hundredths. 6^ of 800 is 

300 Base. equivalent to .06 of (or times) 300. .06 x 300 = 18. The 

.06 Bate. percentage is the product of two factors, the base and 

10.UU TOccniage. ^^^ 1 % of 300 is 3, and 6% is 6 times 3, or 18. 

To find 1 ^ of any number, place the point two places to the left. 

401. Rule. — 1. To find the percentage, multiply the 
base by the rate expressed decimally, 

EXAMPLES. 

402. What is What is What is 

i. .03x1728? 6, 8^ of 1414? 11. 16^ of $375.60 ? 

2. . 16 times 375 ? 7. .08 of $716 ? 12. 8^ of $414.60 ? 

3. 4:% of 448 ? . 8. 1.12 x $575 ? IS. 6% of $875.75 ? 
^. 6percent. of 387? 9. 107^ of $385 ? U. 113^ of $913.25 ? 
5. .06 of 945 ? 10, 9% of $456 ? 15. 32^ of $485.50 ? 

16. What is the difference between 2^% of $16000 and 5% of 
$8475 ? 

17. A merchant bought goods amounting to $375.60, and sold 
them so as to gain 30^ of the cost ; how much did he gain ? 

18. A lawyer collected $2875, and charged 5% for his services ; 
how much did he retain for his services, and how much did he 
pay over ? The amount paid over is what per cent, of the amount 
collected ? "^ 

19. An agent sells a house and lot for $16450, and receives 2% 
for his services ; what does he pay to the owner of the property ? 

20. What is the duty, at 25^ of the value, on twelve watches 
worth $75 each ? 

21. Jan. 10, a merchant buys a bill of goods amounting to 
$876.40 on the following terms : 4 months, or less 6% if paid in 
10 days. How much would settle the bill Jan. 18 ? 

22. A merchant, failing in business, pays 43^ of his indebted- 
ness. He owes A $3750, and B $6280. How much does he pay 
each ? 

* In order to prepare the etadent for examples in which the conditions are fho reverse of 
tiiofle in this example, the teacher should ask oral qneslionB simiUur to the ahOTe in aU 
Mounplea in which an amoont or difference is involved. 
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iS5. A commission merchant sold 450 barrels of flour at $5.80 
per barrel. How much should he send to the miller^ if he charges 
^ per cent, for making the sale ? 

^J^ A manufacturer's list price of cans is $2.50 per dozen. He 
sells a dealer 48 dozen at a discount of 30^. How much does he 
receive for them ? 

. 25. A broker sells merchandise amounting to 1916.64, at a 
commission of 1^ per cent. What is his commission ? 

OPSBATXON. 

9.166 1^. Ahalysis.— 1% of $916.64 is $9,166, to which add | 

1.146 J%. of itself as in the operation. (See Art. 389.) 

10.312 1J%. 

According to the above method, find 

26. J^ of $375.60. 29. If (J -f^)^ of $287.98. 

27. J (i+i)^ of $875. 30. ll% of $5275. 

28. li^ of $1176.40. St 1|^ of $3075.75. 

32, A contracts to make an excavation containing 3456 cubic 
yards, at 28^ per cubic yard for earth, jmd $1.20 per cubic yard 
for rock. When completed, it is found that 16^ is rock, and the 
remainder earth. How much does he leceive for the work ? 

403. When the rate is an aliquot part of 100, it is generally 
more convenient to use the equivalent fraction. Thus, 

bO% =.50 =\. 16f^ = .16|=f 6i^ = .06J = TV- 

33i^ = .33i = f 12J^ = .12J=f h% =.05 = ^. 

2b% =.25 =f 10^ =.10 =3^. 3i^ = .03i=8V 

20jg =.20 =-t. S\% z=i .{)^ =z ^. 2i% = .Q^z=^. 

EXAMPLES. 

404. What is What is What is 

1. J of 1728 ? 5. dd^fc of $375 ? 9. 50% of $487.20 f 

2. 25^ of 3472 ? 6. 12^% of $848 ? 10. 5% of $9742 ? 

3. .25 of 6418? r. 2}^ of $6480? 11. 10^ of $1764.30 ? 

4. ^ot 7264 ? 8. 20^ of $9875 ? 12. 37i% (|) of $875.60 ? 

13. From a bill of goods amounting to $475.60, 6% is deducted 
for cash. What is the net amount of the bill ? 

oraRATiov. 
475 
23 



451 



^^ Analysis.— 5% is ^. To divide by 20, divide by 9 and 

78 f)Iace the quotient figures one place to the right. 

82 
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H, A commission merchant pays $2375.40 for a quantity of 
grain, and charges it]^% for his services. What is the total cost ? 

IB. Mr. B's tax is $175.00. If the collector is allowed b% 
additional^ what is the total amount paid ? 

16. The gross amount of a bill of tinware is $97.40. What is 
the net amount, if the trade discount is 33 J^ ? 

17. A house is sold for 81 6400, and 25^ of the purchase money 
is allowed to remain on bond and mortgage. What is the amount 
of the mortgage ? 

18. A house worth $7200 is insured for G2|^^ (f ) of its value. 
What is the amount of the insurance ? What is its cost at \% ? 

405. To find the base, the percentage and rate being 
given. 

Ex, 18 is 6^ of what number. 

oFBRiTioN. Analysis. — The question "18 is 6% of what num- 

Bate. Ptocentago. fcer? " is equivalent to " 18 = .06 x what number? " If 
.06 ) 18.00 \^ is the product of two factors and one of the factors is 
j^ pp 3QQ .06, the other may be found by dividing 18 by .06. 

Or, since the Percentage = the Base x the Rate, the 
Base = the Percentage -^ the Rate. 

Or, if 18 is 6% of a certain number, 1% is J of 18, or 8 ; and the number, 
or 100%, is 100 times 3, or 300. 

Note. — ^The student should remember that the Percentage = the Base x 
the Rate, and that when the Percentage and one of its factors are given, in the 
operation Df finding the other, the Percentage becomes the dividend and the 
given factor, the divisor. If the relation between the given terms is indicated 
in the form of an equation, the student will have no difficulty in determining 
which number should be the divisor in solving the great variety of examples 
which occur in percentage and its applications. 

406. Rule. — To find the base, divide the vercentage by 
the rate expressed decimally. 

EXAMPLB8. 

407. Find the unknown term in the following equations: 

1. 48 = 6 times . 6. 6% of 380 = 

S. 48 =. .06 X . 7. 72 is 4^ of - 



5. 324 is Q% of . 8. 184 = .23 x — 

4. 448 = .08 of . 9. 175 is .07 times 

6. .04 of = 375- 10. $576 x .06 = 
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11. $324 = 8jgof 15. 1144 = t of . 

12. $144 = .16 X . 16. 12 J^ of $476 = . 

13. 52% of $440 = . 17. $325 is ld% of 



U. $875 = 25^ of . 18. $48.60 18 2^^ of . 

19. Tbe product of two factors is 75 ; if one of the factors i? 
.03, what is the other factor ? 

20. The percentage is 60, and the rate 2^% ; what is the base ? 

Note. — Use the fraotional method when convenient. See Art. 402. 

21. $18.08 are 5^ of what? 25. 165//. are 33^^ of what ? 

22. $324 are 10^ of what ? 26. £240 are 3^% of what ? 

28. $37.56 are 2)^% of what ? 27. $12.25 are ^% of what ? 
2^. $17.28 are 25^ of what ? 28. $96 are |^ of what ? 

29. Mr. A invests 42^ of his capital in real estate, and has 
-$53070 left ; what is his capital ? 

Analysis. — 100% of any amount is the amount Itself. If 43% of his capi- 
tal is invested in real estate, the remainder, |58070» must be 58% (100% —42%) 
of his capital. 

30. A has 35^ of his property invested in stocks, 1^% in 
horses and cattle, 18^ in grain, and the remainder, which is 
$24235, in real estate. What is the total value of his property ? 

31. A horse was sold for $658, which was 16j^ more than it 
cost ; what was the cost ? 

Note. — The cost of the horse was |JJ, or 100% of itself; since the gain 
waB 16|% of the cost, the seiliiif? price (the cost plus the gain) was 116|% of 
the cost. $658 is 116| % of wh?t number ? 

What number increased by What number decreased by 

32. 25% of itself is 500 ? 35. 5% of itself is $307.80 ^ 

33. 8^of itself is $1004.40? 36. 40^ of itself is 3726 ? 

34. 125^ of itself is 999 ? 37. 25% of itself is $342.60 ? 

38. A merchant sells goods for $555.50, which is 10^ more 
than they cost him. What did they cost ? 

39, In a cargo of oranges, consisting of 4275 boxes, 33 i^ are 
damaged. How many are damaged ? 

JfO. A bankrupt whose assets are $23625, pays 40^ of his 
liftbilu^es. What are his liabilities ? 

- Jfi^l. A *<».rm was sold at a commission of 1^%. If the agentV 
commission whJ $80.80, what was the price of the *arm ^ 
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16, A house, insured for $16500 in several companies, is 
damaged by fire to the extent of $7260. What % of its insur- 
ance will each company pay ? 

17, A tax of $18480 is levied upon a township whose valuation 
is $3,696,000. What is the rate of the tax, and what tax should 
a man pay whose assessment is $8500 ? 

18, The annual interest on a mortgage of $7500 is $337.50. 
What is the rate per cent. ? 

19, A merchant with a capital of $24000 gains $3840 in one 
year. His gain is what per cent, of his capital ? 

20, A bankrupt has liabilities to the amount of $12600 and 
his assets are only $7087.50. What % dividend will he pay ? 

21, The dividend of a manufacturing company, whose capital 
stock is $125000, is $0000. What % does it pay ? 

22, A man's salary is $1000 per year and his living expenses 
$1300. What ^0 of his salary does he save ? 

23, A house cost $8000, and rents for $750 per year. If the 
taxes and other expenses are $230 per year, what ^ does it pay on 
the investment ? 

2^. The cost of insuring a cargo for $8500 is $63.75. What 
is the rate of the insurance ? 

25, 1 meter = 1.0936 yards. The meter is what % greater 
than the yard ? 

26, A man subscribes for 36 shares ($100 each) of a gas com* 
pany. He pays in $1980. What % is still due ? 

27, The Avoirdupois pound (334) is what % greater than 
the Troy pound (336) ? 

28, A merchant bought a quantity of goods for $425. Being 
damaged he sold them for $340. What % of the cost did he lose ? 

29, A horse and wagon are worth $600. What is the value of 
each, if the wagon is worth 87^^ as much as the horse ? 

30, A man bought a watch for $160 and sold it for $180. His 
gain was what % of the cost ? 

31, A tea merchant mixes 40 Ihs, tea at 45c. per pound with 
50 lbs, at 27c. per pound. He sells the mixture at 42c. per pound. 
What % profit on the cost does he make ? 

32, A consignment of flour was sold for $3148, of which $3124.39 
were the net proceeds. What was the rate % of the commission ? 

S3. Mr. A's house is worth $12500. He pays $30 for insurL g 
. it for I of its value* What per cent, does he pay P 
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days. How much would settle the account May 16 ? The amount 
paid May 16, is what per cent, of the full amount of the bill ? 
The above discount is equivalent to what rate per cent, per an- 
num ? 

W. Mar. 16, a merchant buys a bill of goods amounting to 
$2475 on the following terms : 4 months, or less 6% if paid in 
30 days. Apr. 15, he makes a payment of $1000, with the under- 
standing that he is to have the benefit of the discount of 6%, 
With what amount should he be credited on the books of the 
seller ? How much would be due July 16, the expiration of the 4 
months ? 

N'oTE. — As in Ex. 19, the amount paid within 30 days is 95^ of that part 
of the bill which it settles or cancels. 

^1. A bought a bill of merchandise July 24, 1879, amounting 
to $6287.45 on the following terms : 6 months, or less 4:% 30 days. 
He paid on account Aug. 23, 1879, $5000, with the understand- 
ing that the payment would cancel an equitable amount of the 
bill. How much was due Jan. 24, 1880 ? 

22, Paid for transportation $664.95 on an invoice of goods 
amounting to $8866. What per cent, was the value of the goods 
thereby increased ? What per cent, must be added to the invoice 
cost to make a profit of 20^ on the full cost ? 

23, What is S% of £247 13.9. Gd, ? 

Analysis. — Multiply the number of each do- 
nomination by .03, as in the margin, and then re- 
duce the decimal parts to integers of lower denom- 
inations (280). 

Or, reduce shillings and pence to the decimal of 
a pound (see note, Ex. 12, Art. 342), take the re- 
quired per cent., and reduce the decimal result to 
lower denominations. Thus, 

£24J 13«. Gd. = £247.675 
, «, 2g £247.675 x .03 = £7.43025 = £7 8«. 7d, 

When the rate per cent, is an aliquot part of 
100, use the equivalent fraction (403). Thus, 5% of £247 13«. 6d, = -^ of 
£247 13«. Qd. = £13 7s. Sd. 

2i, Find 3^ of £38-*. ' 28, Find 4% of £75 12^. M, 
26, Find Q% of £440 165. 29. Find 10^ of £37 8^. 9^/. 

26, Find b% of £375. 30, 16*. is ^% of what ? 

27. Find ^% of £64 16«. 31. £1 %8. 4d. is 4^ of what ' 



OFBRATION. 




£ 8. 


d. 


247 13 


6 




.03 


£7.41 .39 


.18 


20 




s. 8.59 




12 





-^t »: ; 



Avi. <414.1 PROFIT AND LeSS. 161 

IB. A lot of dry goods was sold at an adyance of 18^. If the 
gain was $436.50, what was the cost ? (Gain = .18 x cost ; hence, 
gain -h -IS = cost.) 

IS. A farm was bought for $7200, and sold at a gain of $900 ; 
what was the gain per cent. ? (Gain = gain % x cost ; hence, 
gain % = gain -j- cost.) 

H. A man paid for merchandise $875, and sold it for $1015 ; 
what per cent, did he gain ? 

15, A man paid for merchandise $1015, and sold it for $875 ; 
what per cent, did he lose ? 

16, Find the rate % of profit on goods bought for $324 and sold 
for$3G4.50. 

17, A painting was sold for $2343, at a gain of ^2% ; what was 
the cost ? [Selling price = 1.32 (100^ + 32^) x cost ; hence, 
cost = selling price — 1.32.] r ! • ^ 

18, Find the cost of goods sold ao an odvanco of 12^%, being 
a profit of $76. 

19, How much was paid for a farm cjold for $9878, at 12^ 
below cost ? 

W, What is the profit on iron sold for $4520, at an advance 
of 13^ on cost ? 

21, What is the selling price of tea which cost 32 cents per 
pound and is sold at a profit of 37^^ ? 

22, Sold drugs for $168, at an advance of 75^ ; what was the 
profit? 

23, A merchant sold for $2576 a lot of dry goods for which 
he paid $3360. What was the per cent, of loss ? 

24, A mixture is made of 1 gallon of wine at 60 cents a gallon, 
3 at 90 cents, 4 at $1.20, and 12 at 40 cents. What per cent, 
would be gained by seUing the mixture at $1.60 a gallon ? 

25, If, by selling tea at 47J cents per pound, 1 lose h%, at 
what price must I sell it to gain 155^ ? 

26, If, by selling goods for $126, 1 lose 165^, what per cent, 
would I have lost or gained if I had sold them for $168? 

27, A merchant's price is 25^ above cost price. If he allows a 
customer a discount of 12^ on his bill, what per cent, profit does 
he make ? 

28, If cloth, when sold at a loss of 25^, brings $5 per 
yard, what would be the gain or lop'} per cent, if sold at 
16.40 peryaidP v 
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B9, Goods that cost $168 are sold at an advance of 25^ ; what 
is the selling price ? 

50, At what price must ribbon be sold per yard so as to gain 
20%, if 22^ yards cost 16. 75 ? 

51, A merchant gave $25000 for seven houses. What per 
cent, docs he gain by selling them ut $7000 each ? 

52, A woman buys a certain number of apples at the rate of 3 
for 1 cent, and as many more at the rate of 2 for 1 cent. What 
per cent, does she gain or lose, if she sells them at the rate of 5 
for 2 cents ? 

SS, Eggs are bought at 27 cents per dozen, and sold at the 
rate of 8 for 25 cents. What is the per cent, of profit ? 

S^, A merchant by selling goods for $364, loses 9%. For what 
ought they to be sold to gain 8% ? 

55. A drover bought 160 sheep for $400, and sold J of them at 
$2.25 each. At what price must he sell the remainder so as to 
gain 10^ on the whole ? 

56. A merchant sells goods to a customer at a profit of 60^, 
but the buyer becoming bankrupt pays only 70^ on the dollar. 
What % does the merchant gain or lose by the sale ? 

57. If a merchant adds to the cost price of his goods a profit of 
12^%, what is the cost of an article which he sells for $7.20 ? 

58. Sold a horse at a gain of dS^%, and with the proceeds pur- 
chased another horse, which I sold for $120, at a loss of 20^. 
What was the gain or loss ? 

59. A merchant's retail price for boots is $4. 75 per pair, by 
which he makes a profit of 33 J^. He sells to a wholesale customer 
at a discount of 20^ from the retail price. What per cent, does 
he gain or lose, and what does he receive per pair ? 

j^O. 40 head of cattle weighing 52770 pounds are purchased in 
Chicago at $4.80 per cwt., and are sold in New York at 10} cents 
per pound, to dress 56 pounds to the hundred-weight. What was 
the total cost ? The total selling price ? What is the gain per 
cent., making no allowance for transportation ? 



IJoTE. — The quantity bought or sold does not affect the gain or loss per 
cent. 

j^l. A speculator sold two building lots for $4800 each. On 
one he gained 20^^ and on the other he lost 20^. Did he gain or 
lose^ and how maoh P 
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DISCOUNTS. 

415. It is customary in many branclies of business lor manu- 
facturers and dealers to have fixed price-lists of certain kinds of 
merchandise ; and when the value changes, instead of changing a 
long price-list, the rate of discount is changed. The fixed price 
is called the Lisi Price, and the discount allowed the Trade 
Discount. 

Books are usuaUy sold by publishers and jobbers at certain discounts from 
the retail prices. 

416* Many kinds of merchandise are sold at '' time '^ prices, 
subject to certain rates of discount if paid at an earlier period. 

1. Thus, the following or similar announcements are usually found upon 
the bill-heads of wholesale dealers : " Terms, 4 months, or 30 days less 5^"; 
or, " Terms 60 days, or 1% discount in 30 days, or 2^ discount in 10 days." 

2. In the same business house, certain goods are sold on long credit, and 
others on short credit. 

8. When no rate of discount has been offerea, merchants are generally 
wiUing, when bills are paid before maturity, to deduct the interest on the 
amount of the bill for the remainder of the time at the legal rate per annum. 



Ex. The list-price of a scale is $80 ; what is the net price if 
a discount of 2b% and 10% is allowed i 



OFKBATION. 



♦80 List-nric Analysis. — The first rate of discount is reckoned 

9(\ <)K€f 1 ^P<>i^> ftiid deducted from the list price, and the others 

— ^* ** aie deducted from the successive remainders. 

60 The result is not affected by the order in which the 

6 10% or tV- discounts are taken. A discount of 25^ and 10^ is the 

~ same as a discount of 10% and 25%. 

54 Net-price. 

EXAMPLES. 

417. 1. The gross amount of a bill of shoes is $82.68. Whai 
is the net amount, the rate of discount being 5%? (See Ex. 1, 

Art. 391.) 

^. A stove is sold for $45 less 30^; required the net price ? 

Note. — ^If the discount is not required, multiply by .70 (100% — 80^); 
the product will be the net price. To multiply by .70, multiply by 7 and 
place the figures of the product one place to the right. 

S. What is the value of 466 lb. O.W. casing @ 46 cts. per 
pound, lees 1| per cent. F 
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^, If a merchant buys goods at a certain price 10 and 5 off, 
and sells thorn at the same price, 5 off, what per cent, profit does 
he make ? 

28. What per cent, profit does a merchant make who buys at a 
discount of 20, 10, and 12J^, and sells at the list price ? 

29, What must bo the marked price of goods costing $32, that 
I may deduct 20^2 from it, and still gain 25^ oh the cost ? 

Analysis. — First find the selling price, anil then the marked or list price. 
If the cost is $32, the gain will be 2."5% (\) of $32, or $8; and the selling price 
will be $32 + $8, or $40. If the goods are sold at a discount of 20^, the sell- 
ing or net price is 80^ of the marked price. $40 = .80 of $50. 

50, What must be the asking price for books that cost $1.60, 
in order to abate 20^, and still make a profit of 25J? ? 

51, What must be the list price of goods that cost $18, in 
order to make a profit of 33^JV', if they are sold at a discount of 
40^ ? 

52, Find the list price of goods that cost $?5 and are sold at a 
discount of 60 and 10^, at a profit of 20^. 

SS. A manufacturer sells his goods at a discount of 30 and 
lOJg, and thereby gains 12^^. AVhat is the list price, if the cost 
is $28 ? *^ 

SJf., A hardware dealer sells certain goods at a discount of 75 
and 12^ J>/, and gams 20^. What is the list price, if the cost is 
$2.80 ? 

55, What per cent, must be added to cost price in order to 
give a discount of 25^, and make a profit of %0% ? 

Analysis. — Assuming 100^ as the cost price, the selling price is 120% 
of the cost. 120% is 75% (100% -25%), or}, of 160%. 160%-100% =60%, 
the per cent, to be added to the cost price. 

56, What advance on cost would be necessary in order to give 
a discount of 20j^, and still make a profit of 20^ ^ 

57, At what per cent, above cost must goods be marked, so 
that when sold at a discount of b%, there would be a profit 
of 25;^ ? 

58, If goods are bought at a discount of 2 lO's and a 5 from a 
manufacturer's list price, and sold at a discount of 12^^ (J), what 
IS the gain per cent. ? 

59, I purchase books at $2 each less 33^^, and b% for cash. 
What is the net cost, and what per cent, discount may be given 
on the list price to produce a net profit of 10^ ? 
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BILLS.* 

418* A Bill is a detailed statement of merchancuse sold^ or 
of services rendered. Bills of merchandise state the place and 
date of the sale, the names of the buyer and seller, the terms of 
the sale, the quantity, price, and distinguishing marks and num- 
bers of the merchand go and other details. 

The terms Bill and Invoice are used by many interchangeably. The tfnii 
Invoice is applied more particularly to statements rendered by consignees lo 
commission merchants, showing marks, numbers, values, and accrued charges 
of goods shipped; to bills rendered to jobbers; and to bills received from for- 
eign countries, 

EXAMPLES. 
419. Copy and extend the following bills : 

(1. Canned Goods.) 

Wilmington, Del., Nov. 16 y 1889. 
Messrs. Wm. Dolton & Co., 

Bought of James Morrow & Son. 



Cases. 


Doz. 


2 


4 


1 


2 


1 


2 


2 


4 


1 


2 


1 


2 



3 lb. Peaches • 

2 " SacoCom 
^ " Salmon 

3 ~ 



" Tomatoes, B. & L. - - - 

" Col. Pears 

" Apricots - 

■ Price per dozen. 



2^« 


9 


00 




l&i 


* 


♦♦ 




3fi& 


« 


** 




laa 


* 


♦* 




400 


* 


4c* 




40 " 


* 


** 








50 


$** 


1 



*♦ 



(2. Flour.) 

Buffalo, N. Y., Dec, 6, 1888, 
Messrs. Daniel Crouse & Sons, 

Bought of ScuoELLKOPF & Matthews. 
Interest charged on all accounts after 30 days. We allow no Expressage or Exchange. 




20 bags 
70 



<( 



Bbls. Flour "Sunlight" Sacks - $7.05 

Bbls. - 7.25 

"Victor" Sacks - 6.05 

Bbls. - 6.25 

"Dakota" Sacks - 5.30 

"Superior" Sacks - 8.55 

2177 lb. S. Meal 1.20- 

264A bu. Oats .50^ 






*** 




1 I 


*** 


4c* 


; 


*** 


** 






*** 


** 






** 


** 






*« 


** 


1 




*♦ 


** 


i 




*** 





:;::;: :). 


»! 







■ $1.30 per hundred weight. ^ 6(5c. per bushel. 



• It is suggested tkaX a part of these bills be reserved for review. One or two of them amy 
be given each week as s general (-^ercise. 
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(3. Window Glass.) 

PmsBUBGH, May i^ 1888. 
EuKEKA Glass Co., 

Bought of CfXXDfGHAMS & Co. 
Terms SO days.— If doc prompciv paid, interest will be charged froci da^te of bilL 

A* 



2 


Bxs T X 


15 


• s ^ 10 


2 


• }».. 1> 


1 


•• 10x14 


2 


• 12x-2'J 


2 


• 13xC«3 


2 : 


" 14x20 


2 ; 


•* 15x30 



75-0 


*-^ 




7-'^ 


*** 


** 


-,11 


*% 




Tio 


* 


** 


&5-'l 


*« 




lOii : 


♦« 


4^* 


8iA . 


«* 




9iA 


** 


4e« 



Less 60 and 20 ^c 






** 



(4. Provisions.) 

Clevelanid, 0., Oct. 9, 1886. 
Messrs. L. C. Magaw & So>', 

Bought of J. P. RoBisoN & Co. 
Terms Net Cash.— ^o goods 9old on SO days. 



10 Bbls. S. M. Pork ------- i:^ \ *** 

5 '* Mess Beef 10^ ** 

5 : ** Hams 90* 13T6»»-0h« ***« U^ : *** 

3 1 " Shoulders 58 744 -57 *** 9f , ** 



i 1 



** Dr. Beef 33 241 -22 *** 14<^ 



Tc. Lard 



400 -60 



IK 



** 
** 



,1 



■ 


ff 

1 


** 




** 




«* 


1 


** 


1 


** 


«*« 




1 


1 


1 

1 



• Number of pieces. '> Gross weight. < Tare, or wei^t of barrel or tierce. * Net weight. 



(6. Fish. J 

Gloucester, Mass., Sept. S8, 1886. 
Messrs. Daxiel Weidmax & Co.. 

Bought of Clark & Somes. 
Sabject to sight draft withoat notice after thirty days. 



2 
1 

10 

10 

2 

10 

5 

8 



jtl. New Geo. Cod ------ 5.75 

Jbl. Ex. « 1 Mackerel 20.00 



Kits 15 lbs. Ex. 1 1 Mackerel - - - 

** 201bs. Bav$l ** . . . 

Bbls. J 2 Shore' '* Is:. - - 

Kits 20 lbs. j; 2 Shore " - - - 

Ilalfs New Labrador Herrinj: - - - 

Round Shore '* - - - 
Box -s®, ctg. in Boston *»'" 



(( 



1.80 
1.80 
12.00 
1.50 
3.82 
2.95 



»* 


«* 




** 


*« 




** 


** . 




*» 


** 




4r* 


»* 




** 


»* 


1 


' ♦* 


** 




* 


** 




• 


** 


1 







»♦ 



ikrt, 419.1 



\ 



BILLS. 



159 



Bay Book, 115-707. 
Messrs. Edwards & Co., 



(6. Q-rooeries.) 

Nbw York, Feb, 1, 1889, 
Bought of H. K. & F. B. Thurber & Co. 



M {4385 



1 
3 
3 
4 
1 
2 
25 
10 
1 
1 



Cask Old Prunes 1544 - 134 = **** lbs. 
Boxes Old Muscatel Raisins - - - - 
" New " " - . . - 

" Layer " . . . . 

" Cream Tartar, J foil - - 20 lbs. 
" Yeast-Cakes, 3 doz. ea., - 6 doz. 

lbs. Whole Pepper - 

" Nutraeffs «1 

Box 0. K. Mustard, i's - - - 12 lbs. 
** " . " J's - - - 12 " 

Cartage on all - 



4} 


«« 


14J6. 


» 


9,^ 


* 


lli 


* 


.39 


* 


.65 


* 


.16 


* 


\QJL 


** 


.25 


* 


.25 


* 




1 1 




*«♦ 



*« 



1st item — "M J 4385" is mark and. number upon the cask , 1544, gross 
ni, ; 134, tare or weight of cask. 5th item — \ foil, put up in J lb. packages 
and wrapped in tin foil. 

(7. Groceries.) 



Messrs. IIorton, Crary & Co., 



Xew York, Aug, IS^ 1886. 

Bought of Austin, Nichols & Co. 



W. B. 
A 199 


1 
1 




1 




2 


H. R. P. 
Union. 

A.N.&CO. 


1 

2 

25 

5 

1 
10 


A.N.&Oo. 


5 


«134 


1 


tll4 


1 



Bag-«o Rio Coffee 
(( .so 



ki 



Bbl.'«« Roa. Java Coffee 

« .6 «» Rio 

Case Cone. Lye 



121 

21 

u 112—22 221 

109—20 42 



132 23 

131 21i 

100 25i 

*** 24 



Boxes Yeast Cakes, ea. 3 - - - - 
lbs. Spice, Bag 20^- - - - 

Mats Cassia -------- 

Keg Gr. Mustard 

lbs. White Glue 

257_ao ♦*♦• 

269—20 ♦♦ 

Bbls. X. C. Sugar - - 256-21 — 

® 263—18 

253—20 

" W.D. Syrup .... \ 

"CD. " .... % 

y* 

Ctg. . 



* 65 

- 15i 
21i 26 
50 35 

- 40 



**• 60 



**• n 



50 



30 
«* 

5 

* 

« 



1 



**« 



56 

** 
** 
50 






50 
»* 



The small figures at the right of the words " bag " and " bbV* are the 
prices of the same. 8id item — 121 lbs., gross wt.y 21 lbs, tare, 100 lbs. net wi, 
4th item — 112 and 109, gross weights; 22 and 20, tare; 221, total gross weight: 
42, total tare. 12th item — ^, J gallon allownnco for leakage. 
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(8. Dry QcKxis. ) 

New York, March SO, 1899, 

MMsrs. Marshal Field & Co., 

Bought ofU, B. Claflin & Co. 

Termi Cash In 30 days less 5^, or 4 month'** note delivered within 80 d^j's, and payable at 

Bank in New Yoik civchango. 



2875 
8089 
3369 
1290 
1590 



6888 
2179 
2507 
6515 
2985 
1650 



1 
1 
1 
1 
1 



1 
1 
1 
1 
1 
1 



I 



Bale Boott M. Brf)wu 



(( 



^^ 



Continental C. do. 
Pe(|uot A. uO in. 
Great Falls E. - 
Atlantic II. - - 



1038 -.07^ 
Loss 4^ - 



(t 



Boott F.F. - - 
'• Pepi)orcll GOO Drill 
Case Blackstone A. A. 
Dwi^ht Anchor - 
Great Falls Q. - 
Pearl River Tickyi 



«( 






Ccx)iK.u*a«je 



yd. 


e. 


800 


G» 


800 


71 


967 


7« 


1111 


7» 


$ *♦ 


** 


* 


*» 


800 


7^ 


622 


78 


1049 


7» 


1139 


9 


1492 


8 


708 


15« 



54 
«♦ 

*» 

** »• — 

A M Jl 

— *■ *• 
K ff W 



*** 



** ** — 



«♦ 



«* 

** 
*♦ 

** 



tlow much would settle the alK)ve bill April 19, 1889 ? 



(9. Dry Goods.) 

New York, March 23, 1888. 
Messrs. Davidge, Landfield & Co., 

Bought of Tefft, Weller & Co. 



2 

4 

3 
1 
3 

5 

2 
2 

1 

■4. 

2 

2 

8 
1 



I 



Naumkeag 151. Jean 
Roll Cambric - - 

Pepperell Drill - - 
Lowell ^°/4 Brown 
Continental C. - - 

New Market N. 

Champion Cheviot - - 

Otis B. B. Dk Stripe - - g' 
Uamilton 30 in. Tick - - 
ThorndykeC. - - 

Wamsutta C. Blea. 

Andros L. - - - 
Pepperell ^^/^ - - 



48 
■ " 47 ■ * 

4() 46 
" " 40^ 40 " 

47» 

- - 303 - - 
44» 

40 

- - 40 - - 
40 
453 45 

46« 

48^ 
" "50^" ' 



58^ 
■ " 61 " ' 

58^ 
" " 68» " ■ 

52 52 49 61* 
51* 51=* 51 52« 



yd. 
95 

***♦ 

38 
*** 

***♦ 
*** 

488 

*** 

303 



e. 




O-' 



8 
14^ 



7« 



C' 

9 

10 
11«| 

8«; 
12 



73 
22 



8 

* 

* 
* 



55 



«** 



*♦ 
*♦ 



1st item— 2 pieces Naumkeag Bleached Jean containing 48 and 47 yardd 
resf)ectivcly; total, 95 yards at 9 cents per yard. 
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(10. Dry Oooda.) 

Book 17 J^ JPlage I4S, * Kbw York, March SO, 1888. 

Mr. JAMBS Morgan, Milwaukee^ Wi6. 

Bought of H. B. Claflin & Co. 

nm: Ket 60 Days, or \% discouit in 80 days, or %( ) 
dlaoonnt in 10 days, M. Y. Funds. No Exchange allowed. ) 



14641 


53 


Pc's Gordon Prints (Job) | 
21« 48« 38 40^ 48» 48» 37« 48 48 
44 49« 44» 48» 49« 49» 49« 42 56 
48« 49' 28« 49> 4V 48» 49» 28 48* 
37 33« 49» 52 38« 40 48 49^ 49^ 
24 48« 48« 52 4S' 49 47« 48» 48» 
49' 49« 48» 48« 48* .i3« 49» 49« - 


****• 








12601 


64 


Pc's Do. 

488 48 49 42 22' 49« 49 48« 53» 
48« 47« 488 48» 49 44 49 49» 48« 
49« 49 49' 48» 47« 47 48« 49' 56 
50« 49' 41' 48' 50 27' 49 48* 48* 
21» 29' 51» 46« 48» 48» .28« 48« 49' 
49* 45» 47 48« 40« 50^ 39« 48« 46' 


IHHHt* 




1 

] 




14766 


61 


Pc's Do. 

80« 49« 42 49» 32 48 46 48« 46« 
428 47s 22' 33 46 48 49« 48« 48 
42 42 48 28 48' 49« 48« 49 49 
49« 48« 28« 49« 43 49' 48« 49« 48 
38« 29 25 26» 49' 49* 49' 49 48« 
34» 488 45 49 49' 49« 48' 36 48 






1 

1 

i 
1 

1 

1 
i 








29« 498 48« 31' 48* 49 48' - - 


»*♦»♦ 


.04« 








*** 


** 



How much would settle tiie above bill April 8, 1888? How much Aprl 
« 28, 1888? 

(11. Dry Goods.) 

New Yoek, March 20, 1888. 
Messrs. Jordan, Marsh & Co. 

Bought of A, T. Stewart & Co. 



Job. 


8 


J.U. 


• 


S. B. A. 




H. Z. 




S. J. L. 




G. Q. 




J.B. 




J.Z. 




J.H. 





Cases Gordon Fancy 

1 4561 2810 

4157 2902' 

3473 2787« 

4224 2880« 

2777 2821' 

3504 2842« 

8970 2883' 

4198 2863' - 



Less 5% - 




IHHt-* 



** 



Ifltt column, distinguishing number of each case. 2d column, number of 
yards in the several cases. 







lin»/T:V ■• T.-mr!^ IWlS. 
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w tteafi'-t - 


. - . s. 
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4'-. 


' ■ ■ l-iS 
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„ 














>/ tU-rtin t '"\-} fe"' 


. ■ - -i.m 




_^ 




I^ 


• ■ - ^1 


■• 


•• 


•. 1 1 


.....' 'lM,Ml«I-lll«|| 


3 


10 






• ■ - .flS 








it 


. - - 1.10 




" 


i 




i-.l'A'. 






■■ 1 - 


^^^1 



*«. 41*.| 


S/£&S. 
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(14. Hardware.) 

I'liii.ADELpaiA, PJl., Aug. IS, I^SH. 
Jlessre. N. RurTRR, Son & Tn., 

HiivgM of iiionLE (Iardware Co. 




34 

1 


S.-1S Wa Wb'l IW CisliTs tl 2 in. - .IS 

50^ - - 
Do/.Russ.-HVS.Il.KnivaUin.fI540 - 


• 


- 


11 


- 




aoo 

100 
1(10 


2*, 8.M 8.10 S.*) 
CirrinEe Holts I4 k 1 2^51^ BJ^ 

■■ H " ^^W ^^ OM «t 
■■ ■'« V 7^ T^ - - - - 


« 


•» 








1(K) 
10(1 


'■ ,'2 X a an 4 - - - 
iijKi n.m i.t,2B 
- ■ ■■ j^ « i; .1'^ M - - - 


«• 


•• 






















7.^&12i^',- - 






•• •• 
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V. Miichiiii' Bolls ^ X 8 P.TO 


• 


« 


i 




no 


■' .' " 3ix 6 7- - - 
lbs. " " ^ X 11 .10.3^ 

eo&io,% - 


•• 


£ 


J!L 


^ 



Srditera— 200 bolts of pacb of the foUowliiK sizes: Jih. tbiiikxl i'm. long, 
+ i». thick xaj lonp, ^ in. thick x5J long, \ in. tbickxSl in. long. The 
iiumlMTs 2.40, 2Ji!i, 3.1."), iinil H.20 represent tbe prices per buiidreil of tlie 
sf verol siaw. 

(15. 'Watches aad Jewelry.) 

Sbw Yoek, Mar, 7, iSJiT. 
Mr. CnARLES Babcock, 

Bought of A. 8. Gabdher &. Co. 

Tenm: Nat OMh 4 100110% or Im M W d^i. vUh BxghucB On Hew York. 



IS k. Anoie hill Engrd. AEnld. S. W. 
14 k. Rutwil flat C/B. 
18 k. PlauL King 3Sfe£dwt9. - - - 1 
14 k. Guards with slides^, ^ - 1 
Pr. Solid Boman 81. Biittonn 906 - - 



00 



I 10 



Hormuch would settle the nlioiF-liill, Apr. 3, 1887? 

The lettara .nui\ v : on Iki; LirL^n rvtet to tbe DombeRj of the 

WRtohes. 4th item- ■ 332 and '-'M refer tii tbe atyle numbera {atoek 

UumbetB) of tbepuiu-il ■ '■ . niid the iiuiiiU.is h1m>vt{JI7| uii-i 58) espnw* 
thi: weights ill {whtirntiL;!! ; fi.lS yet pei:uyweit[lit. 



1«4 



PBSCiSyTA QS. 
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(16. Tinware.) 

ROCHESTBB, N. Y^ Od. IS, 18S9. 
Messrs. McCabtht & Redfield. 

Bought of JoHjr H. Hill. 
Temii 60 dkjn. If paid in 10 days 8 per cent, dinomtt 



2 

3 
2 
6 



1 
1 
1 



t( 



.( 



Doz. 121 Pieced Dish Pans - - 8.25 

9 in. Wash Boilers - - - 36.00 

Pieced Bread Pans 3x9x3- 2.00 

" 5x9x2- 2.00 

1 13 Pieced Cups - - - - .90 

*' 125 Dippers - - - - 1.75 

N«»tsf 021 Flaring P'ls & Dippers 1 14 

20 & 12Ji% - 

Doz. Champion Nutmeg Graters 
Nests 9 4 Fancy Cov*d Pails 
14 BumLshed Tea Pots - - 



(» 



(( 



2 



6 

12 



25 & 12}^^ 

Doz. 1 10 Pudding Pans - - 
" I -:00Pressecr Kettles - 



37K^ - 
.75 .go 
Enameled Kettles Ea. 4 — 5 qt. - 

1.10 Lao 

6—8 qt. - 



4.25 
5.50 



it 



ii 



u 



m% - 

N.Y.C. & H.R.R.R. 975 lbs. @ 12^ 



*♦ ♦» 



» 
♦ 

♦ ■ 

* ! 



«« «« 


6 
6 


00 
75 




« «« 

« , ** 


«* 


«« 
** 




** 


♦» 
** 


»* 

«« 



I 

1 



75 



What amount would be due on the above bill Oct. 26, 1889? 

(17. Wooden Ware.) 

Chicago, July 9, 1887. 
Messrs. Oliver & Bacon, 

Bought of James S. Babron & Co. 
Terms Cash, with exchange on Chicago or New York. 



6 

2 

1 
1 
1 



o 



Oak Churns II 1.60 

Less 20% - 

Doz. 1 bu. Com Baskets - - - 400 
" Potato Mashers - - - - I.OO 

Oft. Ladders 

8ft. 
10 ft. 



« 
« 



<( 



(« 



Leas 50 & 10% - 
** 110 Shoe Brashes - - - M6 
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«* 

•• 


* 

* 
• 


4 
5 
6 




♦* 


«• 
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Art. 419.1 BILLS, 165 

Note.— In tlie prepuratiuu of bills in tlio usual form, from the following 
items, use your own name as the si*llor, the name of your teacher as the buyer, 
and the present date and place. 

18, ^ gro. Table Knives and Forks @ ^8.40. ^ doz. Cheese 
Knives @ 89.00. ] doz. Razors each glOO $9, jflOl $10, #102 
810.50. i doz. Pocket Knives each 533? §0, 5427 87.50, 5204 
83.75. 6 sets Champion Irons Oj), §1.50. 1 doz. Tacks each 5I 
226-., 52 22c., 53 256*., 54 27^. | doz. Panel Saws @ 820 less 
20^. Box and drayage, 75/'.*. Terms: Cash, (See Ex. 14.) 

19. 2293 lbs. S. Meal (^ 81'*-'^- i)er cicL 200 W. Dakota Flour 
@ 87^^. 11890 lb. Feed @ ^U^K 170 Bags (To be returned) 
@ 25c;. Expressage on Empty Bags, 25r;. Car 5^0808. (See 
Ex. 2.) 

^0. 2 doz. Wrought Butts each 3 J x 3 §2.40, 3J x 4 83, less 65 
and 10;;?. {% doz. Locks 5184 @ *48 loss 30;/. 1 doz. Locks 
547G 815 ; l^doz. Knobs 5 700 80.50; 1 doz. Escutcheons 5 16 82, 
less 45 and 0^0. (On last three items.) 3 doz. Sash Fasteners 
515 @ 82.25. ' 4 doz. Solid Eye ':\rattocks Or 815.50, less 33|(J)^. 
Box and cartage, 03^*. Terms: 00 days. (See Ex. 14.) 

21, 2 doz. Smith's Bitters (Tf, 87.25. 110 //;. Epsom Salts @ 
S^c. 2 doz. Sweet Oil 53 (o. 81.75. 2 doz. Sweet Oil 54 @ 81.26. 
2 doz. Paregoric 2 oz. (Tf 81.25. 2 dt^z. Laudanum 2 oz, @ 82.25. 
2 doz, S. M. Oil (^ 81.25. 2 doz. Extract Lemon 2 oz, @ 82. 2 
doz. Brown's Syruj) 81.75. 2 doz. Fancy Soap @ 076'. 2 tZo«. 
Castor Oil 8L75. 2 doz. Golden Liniment (<J\ 81.85. Cartage 
50^. Terms: Net Cash, without discount. 

22, 2 MI. Prunes 248—20, 285 ---20, @ Gc. 2 m. Rice 
240—19, 229-^20, @ G^^-. 5 Z^Z'Z. -'A" Sugar 319, 300, 288, 319, 
306 lb. @ 9|6-. 5 bbl. Yellow C Sugar 314—19, 319—20, 329—20, 
311—21, 328—19, @ 8Jc. 1 bbl. Cut Loaf Sugar 236—20 @ 
lOfc. Cartage, 81.25. (See Ex. 7, 11th item.) 

23, 8 lengths 8" Drive Pipe 129' 10" @ 82.25 (per foot) ; 44 
lengths 5f" Casing 801' 8" @ 70c.; 233 lengths 2" 0. W. Tubing 
4507' @ 2l6'., less 7J and 2%. Less freight 29400 lb. @ 236*. per pwt, 

24, 12 Pr. AVomen's Grain B'f. 5443 Shoes @ 81.25. 12 Pr. 
Wos.Kii B't. 5407 (^, 8L50. 12 Pr. Was. Kid 7^7. 5406 @ 
81.75. 12 Pr, [Missy's Kid /;7. 5301 Or ?;l.r)0. 12 Pr. Misses 
Goat Z?7. 5302 (T/ ^i.^w). l-j yv. jl^.y. Goat 7?7. 5428 @ 81.75. 
12 Pr. Children's (foal //7, 52OO © 81.30. 12 Pr. Cli. Grain 
57. 5202 @ 81.20. 12 Pr. CJi. Glove Kid B't, 5222 @ 81.10. 
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COMMISSION AND BROKERAGE. 

420. Commission or Brokerage is an allowance made to 
an agent for transacting business lor another; as, the sale or 
purchase of property, the collection or investment of money, etc. 

An additional percentage is usually charged by commission merchants for 
guaranteeing the payment of sal»»s nia<le on credit. 

« 

421* The party who transacts the business is called a Com- 
mission Merchant, or Broker ; and the one for whom he acts 
is called the Principal 

Notes. — 1. Commission Merchants usually have possession of the subject- 
matter of the negotiation, and make sales and purchases in their own name. 

2. Brokers do not have jx>ssession of the merchandise bought or sold, and 
generally make contracts in the name of those wLc employ them and not in 
their own. They simply effect bargains and contracts. 

The name broker is often erroneously applied to dealers in stocks, bonds, 
etc., who buy and sell on their own account only. 

422. A Consignment is a quantity of merchandise sent by 
one party to another. The party who sends it is called the Con- 
signor ; and the party to whom it is sent, the Consignee. 

423. The Net Proceeds of a consignment is the balance due 
the consignor after all charges or expenses have been deducted. 

The whole amount realized from a sale is called the groAS procfedft. The 
commission is usually a certain per cent, of this amount. 

424. An Account Sales is a detailed statement rendered 
by the Commission Merchant to the Consignor, showing the sales 
of certain goods, the charges or expenses attending the same, and 
the difference or net proceeds. 

The charges embrace freight, cartage, inspection, advertising, storage, 
insurance, commission and guarantee, etc. 

425. An Account Purchase is a detailed statement rendered 
by the Commission Merchant to hi: Principal, showing the cost 
of certain goods bouglit, and the charges or expenses attending 
the purchase. 

426. Commission or brokerage is usually computed .t a car- 
tain per cent, of the amount realized or inyested^ or of the <tmount 
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involved in the transaction, in sum oases tlie general principles 
of percentage are applied. 

Notes. — 1. In buying and selling stocks, bonds, etc., tlio par value, and 
not the actual value, is taken as the bas^. 

2. The commission for buying and selling some kinds of merchandise is 
usually computed at a certain price per unit of weight or measurement ; as, 
grain per^bushel, cotton per bale, etc. 

EXAMPLES. 

437. 1* A commission merchant sold goods to the amount 
of $864 ; what was his commission at 2^ (J of 10) % ? 

2, A saiesman sells goods at a commission of 2^% ; what must 
be his sales, that he may have a yearly income of $5000 ? 

3. What is the brokerage for selling 850 bales of cotton at the 
rate of $25 per 100 bales ? 

Jf. A lawyer collected a note of $2375 ; how much did he pay 
to the owner of the note, his commission being b% ? 

5, My agent in Chicago purchases for me 600 barrels of flour 
at $3.75 per barrel ; how much do I owe him, his commission for 
purchasing being 2^ ? 

6, An officer collected $17850, and deposited $17493 in the 
Treasury, retaining the remainder as his commission. What was 
the rate per cent, of the commission ? 

7, Sent to a commission merchant in Toledo $2080.80 to in- 
vest in flour, his commission being 2^ oii the amount expended ; 
how many barrels of flour would be purchased at $4.25 per barrel ? 

8, A commission merchant sells merchandise amounting to 
$3325 ; how much is paid to the consignor of the merchandise, 
the charges being, for transportation $117.50, for advertising $10, 
for storage $15, for commission 2^% ? 

9, My agent in Chicago buys for me 1187.76 centals wheat at 
$2,123 per cental. What is Iris commission at ^ per cent. ? 

10, A commission merchant purchased for me 9^^ bushels of 
clover seed at $8.55 per bushel. How much should I send to him 
in settlement, if his commission for purchasing is 1 per cent.? 

11, A broker buys 8375 pounds of leather at 26 cents per 
pound. What is his brokerage at f ^, and what is the net amr^unt 
received by the seller, the brokerage being paid by him ? 

12, A freight broker procures transportation for 375 tons of 
merchandise at $3.50 per ton j what is his brokerage at 6jg? 
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IS. A collector deposits $28117, retaining 3jS on the whole 
amoant collected. What amoant did he collect and what was his 
commission ? 

H^ A lawyer, collecting a note at a commission of h% thereon, 
receiyed $6.25 ; what was the face of the note ? 

15, An agent sold 6 mowing-machines at $120 each, and 12 at 
$140 each. He paid for transportation $T2, and, after deducting 
his commission, remitted $2208 to the manufacturer. What was 
the % of his commission ? 

16. A merchant instructs his agent in Cincinnati to buy p^rk 
to the amount of $5000. The charges on the pork being $16, and 
the agent's commission \\%, how much must be remitted to settle 
the bill ? 

11. What are the net proceeds of the sale of 12372 pounds of 
leather at 22 cents per pound, the charges being $31, and a com- 
mission of %\% being paid for selling and %\% for guaranteeing 
payment ? 

18, A real estate agent, who charged %\% for making the sale, 
paid to the owner of a house and lot $42412.50 ; what was the 
value of the property ? 

19, A commission merchant sells 240 libl, of potatoes at $3.75 
per hhl,, and 260 III. at $3.60 per III. How much is due the con- 
signor, the commission being 12 J cents per barrel ? 

20, John Smith is a disbursing agent of the United States. 
Jan. 1, 1880, there is in his hands $11870.63. Feb. 1, he pays out 
$3220.34, on which he is entitled to a commission of IJ^. Mar. 
1, he receives $3750.87. May 1, he pays out $3795.01, on which 
he is entitled to a commission of 2J^. Make a statement of his 
account, showing balance due the United States. 

21, A lawyer collected 75^ of- an account of $3416, charging 
h% commission. What amount should he pay over ? 

22, A, having a claim against the government of $10970, 
agreed to pay an agent 8 per cent, of the amount collected. 'The 
amount collected was 22 per cent, less than the amount of the 
claim. How much was received by A ? 

23, B sends $2240. 70 to his agent in Cleveland, requesting him 
to invest in provisions after deducting his commission of Z% for 
purchasing ; what was the sum invested ? 

2]f., A broker received $62.50 for selling some bonds, charging 
\% brokerage. What was the par value of the bonds ? . 
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Copy the following account, and make the necessary exten- 
sions, etc. 

(26. Account Sales.) 

New Yoek, Oct, 19, 1889. 
So/ d for account of A. W. Randolph & Co., 

By David Dows & Co. 



1880. 




Sept. 


12 


.( 


18 


<( 


30 


Oct. 


14 


t ( 


18 


Sept.- 


10 


i( 


10 


Oct. 


19 


(( 


19 


(( 


19 


■ 





100 Bbls. "Sunshine"- - - 
125 " " Pride of the West " 
150 " "Sunshine"- - - 

75 " " Pride of the West " 

50 " 



<< 



<< 



5.75 

6.25 

6. 

6.50 

6.00 



Charges, 

Transportation 500 Bbls. @ 27)^ - - * 
Cartage 400 " @ 5^- - - 

Storage 400 " @ 3)^- - - 

Insurance jV% -------- 

Commission and Guarantee 5^ - - - 
Net proceeds ----- 



*** 




*r 


*** 


** 




*** 






*«* 


4(* 




4(«* 




4(*** 


*** 
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** 






* 


** 




*** 


** 


*** 




1 


**** 



** 






26. According to the above form, prepare an Account Sales 
of 10 bbl Yellow C Sugar, 3031 lb. @ 8c,; 10 bbl. Standard A 
Sugar, 2957 lb. @ 9^^^.; 10 bbl. Soft A Sugar, 2839 lb. @ Sjc; 
2 Tc, Lard, 713 lb. @ 9^6'. ; 1 Tc. Rice, G08 lb. @ Ic, Charges 
as follows : Cooperage, $1.80 ; Cartage, $3. GO ; Commission, \^%* 
Present date and j^l^ce ; Student & Co., commission merchants; 
and sold for account of Teacher & Co. 

27. If an agent's commission is $145.20, when he sells $5808 
worth of goods, how much would it be when he sells $7416 
worth ? 

28. A creditor receives on a debt of $1725, a dividend of 60^, 
on which he allows his attorney b%. He receives a further divi- 
dend of 25^, on which he allows liis attorney 6^. What is the 
net amount that he receives ? 

29, A gentleman left a sum of money to be divided equally 
among 7 persons, subject to an inheritance tax of b%, which 
caused a deduction of $364 from the whole amount. What did 
each receive ? 

30, An agent's commission for the month was $128.40. If his 
sales had been $804 more, his commission would have been $150, 
Find the amount of his sales. 

31, A man allows his agent b% on his gross rentals, and 
receives a net rental of $3488.40. If the gross rental is (j% of the 
value of the property, what is the value of the property ? 
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(82. Account Purchase.) 

Toledo, 0., Mar. 6, 1S87- 
Purchased bp A. L. Backus & Soxvs, 

For account and risk of L. A. & W. B. Shaw. 



9 

9^ 
9A1 



Bags **Montaulc - " . ". " " -fj 
Bu. Mammoth Clover Soed -** ^ ^ , 

'• Clover Seed 8^' 

" Timothy Seed l^-t 

Charges. 

Cartage _-_. 

Commission Ifo 



Charge your % 




** •• ^ 
K Jl A 



** 




Note. — The small figures at the left represent pounds. See Art. 338. 

53. According to the above form, prepare an Account Purchase 
of 3 Half-Chests Gunpowder Tea, 165 lb. @ S6c.; 2 Hfc. Oolong 
Tea, 86 lb. @ 20c. ; 20 bags Rio Coffee, 2388 lb. @ 13c. ; 2 mats 
Java Coffee, 133 lb. @ 19^c.; 1 Hhd. P. R. Molasses, 143 gal. @ 
54c. Charges as follows: Drayage, $1.75; Commission, 1%. 
Commission Merchants, Student & Co.; bought for Teacher & 
Co. ; present place and date. 

54. After paying an auctioneer 5%, a man received 11172.30 
for his furniture. AVhat were the gross sales ? 

35. A bankrupt's assets are 117415, and his liabilities, $48375. 
I place my claim of $2560 in the hands of my attorney for collec- 
tion. How much do I receive if the attorney retains 6% commis- 
sion ? 

36. A landlord received $822 as the net rental of a house, 
after his agent had paid $60 for repairs and charged 2% commis- 
sion on the gross rental. AYhat was the gross rental ? 

37. C of New York sells for D of Atlanta, a quantity of cotton, 
amounting to $7317.83, and charges a commission of 2j^%. By 
instructions, he invests the proceeds in dry goods, after deducting 
a commission of 1^% on the amount expended. What was the 
total commission ? 

38. A commission merchant sold 300 bales of cotton, averaging 
462 lb. to the bale, at 15.7^, his commission being 25^ per bale, 
and the charges $161. He purchased for the consignor dry goodB 
amounting to $2576.37, charging a commission of H%. How 
inuch was still due the consignor ? 



{ 



INTEREST. 



428. Interest is a sum charged for the use of money, or its 
equivalent ; or more strictly speaking, it is the tise of money, or 
the service rendered in its use. 

429. The Principal is tlie sum for the use of which interest 
is charged. 

430. The Rate is the per cent., or number of hundredths, 
of the principal, charged for its use for a certain time, usually for 
one year (per annum). AVhcn no time is mentioned with the rate 
in the contract, a year is understood. 

431. The Amount is the sum of the jDrincipal and interest. 

If $1000 is loiincd for one year at iS% per annum, $60 would be the inter- 
est, $1000 the principal, and $1060 tlie amount. 

433. Simple Interest is interest on the principal only for 
vhe full time. 

433. Compound Interest is interest not only on the prin- 
cipal, but on the interest also after it becomes due. 

If $1000 is loaned Jan. 1, 1881, for 2 years, the amount due Jan. 1, 188J}, 
at 6% simple interest, would be $1000 (Princi|)al) i)his $120 (Simple Interest), 
or $1120. At compound interest tlie amount due Jan. 1, 1882, would be $1060 
($1000 + $00); the amount due Jan. 1, IS^:?, would be $1060 plus $63.60(6% 
of $1060), or $1128.60. Tlie simple interest for 2 years would be $120 ; the 
compound interest for the same time, $123.60. When the word interest is 
used alone, simple interest is understood. 

434. Legal Interest is the interest according to the rat(^ 
per cent, fixed by law for cases in which the rate j^er cent, is not 
specified. By special agreement between i)arties in certain States, 
interest may be received at a rate liigher than the legal rate. In 
most of the States, this rate isdimited. See Art. 436. 

435. Usury is the taking of a higher rate of interest than 
that allowed by law. A person taking usury is liable to ceitaiu 
penalties differing in the several States. 
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(82. Accotint Purchase.) 

Toledo, 0., Mar, 6, 1887. 
Purrh(l9^ bs A. L. Backi's & Sons, 

F(fr account and risk of L. A. & W. B. Shaw. 



211 



(( 



Bags **Montuuk -— ^- -"..",, " 
Bu. Mammoth Clnver S«*e(l ^"' 

Clover Seed 

Timothv Seed - - - - 



( liarges. 

Cartage - - - - 
Commission 1 ^ - 




Charge your % 

Note. — The small figures at the left represent pounds. See Art. 338. 

33. According to tlie above form, prepare an Account Purchase 
of 3 Half-Chests Gunpowder Tea, 165 Ih, @ 3oc.; 2 life. Oolong 
Tea, 8G lb. @, 20c. ; 20 bags Rio Coffee, 2388 lb. @ 13c. ; 2 mats 
Java Coffee, 133 lb. @ 19Jr.; 1 IIJul P. R. Molasses, 143 gal @ 
54c. Charges as follows: Drayage, $1.75; Commission, 1%, 
Commission Merchants, Student & Co.; bought for Teacher & 
Co. ; present place and date. 

54. After paying an auctioneer 5^^^, a man received $1172.30 
for his furniture. AVhat were the gross sales ? 

35. A banknipt^s assets are $17415, and his liabilities, $48375. 
I place my claim of $2500 in the hands of my attorney for collec- 
tion. How much do I receive if the attorney retains 6% commis- 
sion ? 

36. A landlord received $822 as the net rental of a house, 
after his agent had paid $60 for repairs and charged 2% commis- 
sion on the gross rental. AVhat was the gross rental ? 

37. C of New York sells for D of Atlanta, a quantity of cotton, 
amounting to $7317.83, and charges a commission of 2^%. By 
instructions, he invests the proceeds in dry goods, after deducting 
a commission of H% on the amount expended. What was the 
total commission ? 

38. A commission merchant sold 300 bales of cotton, averaging 
462 lb, to the bale, at 15. 7^, his commission being 25^ per bale, 
and the charges $161. He purchased for the consignor dry goods 
amounting to $2576.37, charging a commission of H%. How 
much was still due the consignor ? 



V 
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1. Finding the time in months and days (Compound Subtrac- 
tion^ Art. 310), arid regarding the months as twelfths of a year, 
and the days as thirtieths of a month or 360ths of a year. This 
method, although implied by the general interest laws* of the 
State of New York, is not uniform, since it allows the same 
interest for February with its 28 days as for March with its 31 
days. Its results are sometimes greater and sometimes less than 
those of accurate interest. 

2. Finding the exact time in days (310) and regarding the 
days as 360ths of a year. Since a day is ^^ of a year, this method 
produces too great a result. It is used by merchants and bankers 
generally, and by many banks f in discounting notes. 6^ by this 
method is equivalent to 6^^ accurate interest. 

3. Accurate Interest. — Finding the exact time in days 
(310) and regarding the dt'^ys as 365ths of a year. This method 
is used by the United States government, and by some merchants 
and banks ; but, on account of its inconv:aience when interest 
tables are not used, it is not generally adoi/.ed. 

Notes. — 1. By the first method, the time frc!n July 10 to Sept. 10, would 
be 2 months, and the interest would be -j*^ or J A the interest for one year. 
On $10000 at 6% for 2 months, the interes* would be $100 (J of .06 of 
$10000). 

2. By the second method, the interval be- ween the same dates would be 
62 days, and the interest would be ^^^ of tl: . interest for one year. On $10000 
at 6% for //^ of a year, the interest would oe $103.33 {-^^^ of .06 of $10000). 

3. By the third method, the intervp. between the same dates would be 
62 days as in the second method, and the mterest would be -^^ of the interest 
for one year. On $10000 at 6% for /g\ of a year, the interest would be 
$101.92 (3V5 of .06 of $10000). 

4. The difference between ordinar ' interest and accurate interest for the 
same number of days is -^^ of the f )rmer, or -^^ of the latter. Thus in the 
above example, the difference betweei the results, $1.41 ($103.33-101.92), is 
.V of $103.33, or j\ of $101.92. 



* " For the purpose of calculating in^ ;re8t, a month shall be considered the twelfth part 
of a year, and as consisting of thirty dayf ; and interest for any number of days less than a 
month shall be estimated by the proportica which such number of days shall bear to thirty " 

t According to the banking laws of the State of New York, banks are authorized in 
discounting notes to charg'^ interest in advance for the exact number of days which the 
note has to run (Ch. XVIII, Title 2, § 800). 

This law appears to conflict with the law quoted above which implies that the time 
BhaU be found in months and days. It does not st^te whether the days shall be regarded as 
VSOths or 3Gr)th8 of a year. 
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EXAMPLES. 

441. Find tne interest of 

L *876 for 2 yr, at 1%. 6. »816.40 for 5 ijr. 3 dw., at 6%. 

2, *64:2.50 for 3 yr. at 0;;;. 7. *12:5 for 7 yr. at 6^. 

3. |5l010.10for6yr.6f//o.,at8;;;. ^. ^2789.40 for 3 //r. 2 wo., at 4 Jjg. 
^. *3010.75 for 3 yr. 4 mo., at 7,^'. ^. *456.75 for 4 yr. 8 mo., at b%. 
5. $3745.80 for4 yr.l mo.M (j%. 10. $10180 for 3 yr. 4 mo., at 10%. 

In the following examples, find tlie time by Compound Subtraction (310). 

11. What is the interest of $0488 from May 3, 1889, to Sept. 
3, 1891, at 7^ ? 

12. What is the anioiint of $390.00 from Aug. 16, 1890, to 
Dec. 16, 1892, at 8^ ? 

13. Compute the interest of $250.75 from Xov. 20, 1892, to 
July 20, 1894, at ^%. 

H. Loaned on interest, New York, Dec. 16, 1880, $1739.75 
(no rate specified); what amount should I receive, June 16, 1881 ? 

442. To find the ordinary interest (360 days to the 
year) for any rate and time.* 

443. First or Day Method. 

The interest of $1 for 1 year at 36^ is $.36. 






.i 



.6 



a 



<h 



*1 •■ 




*J •■ 


1 


♦1 • 


k 1 


*l •■ 


1 


11 • 


b 1 


11 • 


k 1 


*1 • 


k 1 



1 day at 36^ is $.001. 

ij% is $.000|. 

9J^ is $.000^. 

4^ is $.000f 

'' 12^is$.000i. 

3^ is $.000t«ir. 
4J^ is $.000f 



Ex. What is the interest of $1735 for 73 days at 6^ ? 

OFBBATION. 

$1735 

1^'^ Analysis. — The interest of $1785 for 73 days is equiv- 

alent to the interest of 73 times $1735, or $126655 for 1 day. 
Since the interest of $1 for 1 day is J of a mill, the interest 
of $126655 for 1 day is as many mills as 6 is contained 
times in 126655, or 21109 mills, or $21.11. 



5205 
12145 



6 ) 126)655 
$21,109 



* Tbe ftudent shoald be tanght at least two (to be selected by the teacher) of the foUow- 
iiK methoda of reckoning intcmst. 
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Second or Q% Method. 

446* At 6^, the interest of one dollar for 1 year is •0.06. 
For 1 month, ^ oi 2^ year, it is ^ of tO.Oe, or lO.OOJ (.006). 
For 1 day, ^^ of a month, it is ^ of $0,005, or lO.OOOf 

Ex. What is the interest of $864, at 6^, for 2 yr. 7 mo. 20 da, ? 

oFEBATioN. Analysis. — If the interest of $1 

2 X .06 = .12 864 for 1 yr. is $.06, for 2 yr., it is twice 

7 X .OOi = .035 .1584 %S)%, or $.12. If the interest of $1 

on v> nnm aa«2 i — 'ZZ~ ^or 1 mo, is $.004, for 7 mo., it is 7 

20 X .OOOi = ,005i 288 times $.00^, or $.035. If the inter- 

.158^ 6912 est of $1 for 1 day is $.000J, for 20 

4320 days, it is 20 times $.000j, or $.003^. 

gg^ Hence the interest of $1 for 2 yr, 7 mo, 

20 da. is $. 12 + $.035 + $.003J, or $.158J. 

$136. 800 The interest of $864 is 864 tunes $.158^, 
or $136.80. 

44:7. Rule. — Take as the interest of one dollar, six cents 
for each year, one-half cent (or five mills) for each month, 
and one-sixth of a mill for each day. Multiply the prin- 
cipal by the sum of these amounts (as an abstract number). 
The product mill be the interest at 6%, 

To find the am^ount, add the principal to the interest. 

Notes. — 1. In using this method, to multiply by {, write J twice ; to mul- 
tiply by {, take J and J. 

2. If the time is less th?ni 00 djiys, and the rate is 6% or less, reckon the 
interest on the nearest number of ilollurs. Tlie result will be sxifficiently 
accurate. 

448. The interest for any other rate may be found from the 
interest at Q% as follows : At 1%, divide by 6 ; at 1^^, divide by 
4 ; at 2%, divide by 3 ; at 3%, divide by 2 ; at 4^, subtract ^ ; at 
4^%, subtract ^ ; at 6%, subtract | ; at 5J^, subtract ^ ; at 6^%, 
subtract ^ ; at 6^%, add ^ ; at 6J^, add | ; at 7%, add ^ ; at 
7j^%, add i ; at S%, add ^ ; at 9%, add J ; at 10^, divide by 6, and 
multiply by 10 by placing the point one place to the right ; at 
12^, multiply by 2. At any per cent., divide by 6 and multiply 
by the rate. 

' ^ 449. For examples to be worked by the above method, see 
Art. 445 and Art. 459 
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Third or Month Method. 

450. Six. What is the interest of $875 for 2 yr. 8 mo. 14 da., 
at 4^? 



1875 
.04 

13 ) 35.00 Int tor 1 yr. ANALYSIS.— The Interest of $875 for 1 yr. 

TTTiy ^^ ^% ^ ^^ (-^ ^ $875), and for 1 mo, is ^ of 

^.yi7 Inl.fori,no. |35, or $2,917. 2 yr. 8 wo. = 32 wo. 14 da. = 

32. 4| Number of II108. 3| ^^^ ^Xo reduce days to tenths of a month, 

972 divide the number of days by 3 and place the 

Qwg point one place to the left.) If the interest for 

]f 1 wo. is $2,917, for 32.3f wo., it is 82.81 times 

11668 $2,917, or $94.71. 

5834 

8751 
$94.7052 

451. Rule. — Multiply the principal hy the rate per cent.j 
and divide the product by 12, The result will be the inter- 
est for one month at the given rate per cent. Multiply this 
result by the total nuniber of months, the years being re- 
duced to months and the days being expressed as tenths of a 
month, 

452. For examples to be worked by this method, see Art. 
445 and Art. 469. 



Fourth or 60-da7 Method at Q%. 

453. 6^ for 12 months or 1 year, is equivalent to 1% for 2 
months (60 days), or \ of one year. 1% of atiy amount is readily 
ascertained by placing the point two places to the left. Hence 
the interest of any sum at Q% per annum for 2 months, or 60 
days, may be found by placing the point two places to the left. 
The interest for 6 days may be found by placing the point three 
places to the left. 

Note. — It will be found advantageous to use a perpendicular line as a 
separatrix in solving examples by. this method. All necessity for pointing off' 
will then be dis^pensed with, and confusion prevented. 



Ex. 1. WhiiL is the interest of $1236 for 80 da,, at 6% ? 

opEBATioN. Analysis.— The interest of |112b6 at 



*12 
4 



36 =: int. for 60 da. 6% for 60 da, is found to be 112.36, by 
12= '' *' 20 da. the process already explained. If the 

interest for 60 da. is $12.36, for 20 da. 



48 — '' '' 80 da. ^^ ^^ q^^^ j^ ^^^i be i of $12.36, or $4.12. 



$16 

Hence for 80 da., it will be $12.36 plus $4.12, or $16.48. 



Ex. 2. Find the interest of $864 for 1 yr. 10 mo. 16 da., at xjyc. 
OPERATION. ANALYSis.—The interest oi 



$8 



95 

2 



64 = int. for 2 ???o., or 60 da, $864 at Qfc for 2 mo. is $8.64. 
11 For 1 yr. 10 mo. (22 mo.), it 



04 = int. for 22 mo. 



will be 11 times $8.64, or 
$95.04. If the interest for 
16 = " '' 15 da. 60 da. is $8.64, for 15 da. 



20 = required interest. ^i «^ ^^)» it will be } of $8.64, 

or $2.16. Hence the interest 



$97 

for the given time will be $95.04 plus $2.16, or $97.20. 

Ex. 3. What is the interest of $375.60 for 55 days, at 6% ? 



$3 



OPERATION. . ^.^ -, r.^ , 

»ve />i^ ' J. £ nr^ J ANALYSIS. — 55 days = 60 days less 

75.60 = int. for 60 da. ^ . rru - *. 4. * an a 

5 days. Ihe mterest for 60 days is 

_313^_=: '' '' _5 '' $3,756, for 5 days (^ of 60), $.313, and 



443 = ^' ^' 55 *^ for 55 days, $3,443 ($3,756 — $.313). 

454. Aliquot Parts of 60.— 1 = -^ ; ^ = itl 3 = ^; 

4 = ^; 5 = 3V; ^ = -hl lOrr^i; 12 = i; 15 = i; 20 = -i; 
30 = i. 

Notes. — 1. To divide by 10, place the figures of the basis one place to 
the right. 

2. To divide by 20, 30, or 60, divide by the first figure and write the 
quotient figures one place to the right. 

456. Ex. 1. What is the interest of $976 for 26 days, at 6%? 

opHSATioK Analysis. — As 26 is not an aliquot 

$9 76 = int. for 60 da. part (388) of 60, take 20, which is J of 

T7T (( ii ^X) dn ^' *"^^ ^' which is ^ of 60. Divide the 

(s i( a ^ basis which is the interest for 60 da. by 3 

^"^^ = ' ' '' _6da. ^f^^^ ^. jjg interest for 20 da. ($3.253) ; and 
229 = *' ^^26 da. the same sum by 10, to find the interest 

for 6 da. ($.976^. (See Art. 454, 1.) 
The sum of these two results will be thf Interest for 26 dkjB, 
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Ex. 2. Find the interest of $732.80 for 2 yr. 8 wo. 27 da., 

atejg? 

opHiATioN. Analysis.— The interest 

32.8 =c int. for 2 7?iO., or 60 da. for 2 ww., forming the basis, 
16 is $7,328. Multiply this by 

16 to find the interest for 32 
mo. (2 yr, 8 mo.). 27 = 15 + 
12. To And the interest for 
15 da,, divide the basis by 4 
(15 = J of 60) ; and the same 
sum by 5 to find the interest 
for 12 da. By adding these 



$120 



43 


968 


73 


28 


1 


832 — int. for 15 da. 


1 


466 — '' '' 12 da. 



546 = required int. 



results, we have the interest for the given time at 6%. 

456« If the number of days given is not an aliquot part of 
60, it will need to be so separated that the component parts will be 
aliquot parts of 60. 

Numbers not aliquot parts of 60, with best divisions : 7 = 6 + 1; 8 = 6 + 2; 
9 = 6 + 3; 11=6 + 5, or 10 + 1; 13 = 10 + 3; 14 = 12 + 2; 16 = 10 + 6; 17 = 
12 + 5, or 15 + 2; 18 = 12 + 6. (The interest for 18 days may be found by 
multiplying the basis by 3, and placing the figures of the product one place 
to the right); 19 = 15 + 4, or 10 + 6 + 3; 21 = 15 + 6; 22 = 20 + 2(2 = T\y of 20); 
23 = 20 + 3 ; 24 = 12 + 12 (or multiply by 4 and place the figures of the product 
one place to the right); 25 = 20 + 5 (5 = } of 20); 26 = 20+6 ; 27 = 15 + 12 ; 
28 = 12 + 12 + 4(4 = 4 of 12), or 20 + 6 + 2; 29 = 12 + 12+5, or 20 + 6 + 3. 

457. EuLE. — Draw a perpendicular line two places to the 
left of the decimal point ; the result will he the interest at 6% 
for 2 months, or 60 days, the dollars being on the left, and 
the cents on the right of this line. Multiply this result by 
one-half th^otal nurnber of months. To this product, add 
that proportion of the interest for 60 days, which the given 
number of days is of 60. 

Note. — The interest at any other rate per cent, may be found as in 
Art. 448. 

458. The interest at 6^ may be found for 6 days by placing 
the point three places to the left (453). In many examples, when 
the time. is less than 100 days, the process is shortened by taking 
as the basis the interest for 6 days instead of 60 days. 

Ex. Find the interest of *376 for 8 days at 6^. $426 for 79 
dd/s. 1500 for 47 dava. 



Art 

If 


I. 458.J 

)T OPBHATION. 

375 6 da. 

125 2 da. 

• 


5 
5 


2in> OPERATION. 

425 G da. 




525 '78 Ja. (13 xC) 




500 8 da. 


071 1 da. 




596 79 cZrt. 

EXAMPLES. 
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SKD OPEBATION. 

500 G da. 



000 48 eZa. 
083 1 da. 



917 47 da. 



46&« Find tlio interest of the following at G^. (See Arts. 
453 and 454.) 



1. $8G4 for GO days. 

2. 839G for 20 days. 
S. $290 for 72 days. 
^ $785 for (j(j days. 

5. $636 for 02 days. 

6. $400 for 90 days. 

7. $525 for 61 days. 

8. $600 for 10 days. 

9. $728 for 65 days. 
10, $340 for 15 days. 



11. 
12, 
13. 

U- 
15, 

16. 

17. 

18, 

19, 



C>1275 for 50 dayg. 
C^2345 for 30 days. 
$1728 for 63 days. 
$375.60 for 5 days. 
$414.80 for 54 days. 
81024 for 59 days. 
$2375 for 90 days. 
$1000 for 57 days. 
$2480 for 63 days. 
$5000 for 56 days. 



What is the interest of 

21. $375.60 for 8 mo. 20 da., at (j% ? At 5^ ? (See Ex. % 
Art. 453.) 

22. $1727 for 7 mo, 15 da,, at 6^ ? At 3;?? ? (448) 

23. $449.38 for 1 yr. 4 mo. 12 da., at 6;^ ? At 7^ ? 
2i, $285 for 1 ?/r. 5 mo, 10 (7^., at (j% ? At 5>2 ? 
25. $432.65 for 2 yr. 2 ?;?o. 6 ^a., at G;; ? At 8^ ? 
^^. $1235 for 2 ?/r. 5 ?;?<?. 5 da., at 6;^ ? At 4^ ? 
27. $445.25 for 5 m.o. 4 ^/«., at 6^ ? At 9;g ? 

;^<^. $2440.50 for 97 days, at 6^ ? At 7^ ? (See Ex. 1, Art. 
456.) 

^P. $3120 for 38 days, at (j% ? At 7^ ? 

30, $247.50 for 69 days, at (j% ? At b% ? 

^7. $512.45 for 5 mo. 11 Ja., at 6^ ? At 7^ ? (See Ex. «. 
Art. 455.) 

32. $1478 for 1 yr. 2 wo. 13 ^/rt., at ^ ? At 8^ ? 

^^. $2810.60 for 9 mo. 24 da., at G;^' ? At 5^ ? 

8i. $944.50 for 1 yr. 10 mo. 22 da., at G% ? At 4^^ f 

SS. $575 fur 2 yr. 8 //i(y. 16 c/a., ut (j% > At 9% I'' 
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36. 11112 for 3 mo. 14 da., at %% ? At 4^^ ? 

37. $5285 for 1 yr. 6 wo. 21 r/^r., at 6% ? At 3^ ? 
^. $7218 for 11 mo. 18 da., at 6^ ? At 12jg ? 

Find the amount of 

39. $416.75 for 8 fno. 17 d«., at 6^ ? At 7^ ? 

.^. $1235 for 2 ^r. 1 wo. 19 da., at 6^ ? At 8^ ? 

4i. $575.60 for 1 yr. 4 ;wo. 23 da., at 6;^ ? At 5^ ? 

42. $2214 for 4 7^). 25 da., at 6^ ? At -^% ? 

4^. $6315 for 5 mo. 29 e/a., at 6% ? At 9^ ? 

U. $4312 for 4 mo. 26 rfa., at 6^ ? At 4^^ ? 

-J5. $384.30 for 2 t^/o. 28 da., at 6^ ? At 3^ ? 

46. $1296 for 1 yr. 11 mo. 27 ^a., at 6% ? At 12^ .?^ 

47. $4375 for 2 yr. 8 mo. 24 rfa., at 6% ? At 5^^ ? 

Find the interest of the following at 6%. (See Art. 458.) 
4S. $2000 for C da. 53. $3748 for 53 da. (54-1.) 



49. 


$1728 for 37 da. 


54. 


$4126 for 89 da. 


50. 


$3485 for 92 da. 


55. 


$1289 for 39 da. 


51. 


$12;^4 for 69 da. 


56. 


$4000 for 17 rZ«.. 


52. 


$375.60 for 8 da. 


57. 


$2000 for 28 da. 



Note. — ^Plnd the time in the following examples both in months and da^i^ 
and in e^^ct days (3 1 0). 

58. $1234 from May 10 to Dec. 4, at b% ? At 4i^ ? 

59. $444.40 from Jan. 13 to Nov. 2, at 4^ ? At 5J;^ ? 

60. $575.20 from June 5, 1882, to Feb. 4, 1883, at 7^? 
At 5^ ? 

^7. $2375 from July 17, 1884, to Nov. 27, 1885, at 6^? 
At ^% ? (Exact time, 1 tjr. 133 da.) 

62. $3212 from Aug. 24, 1881, to Jan. 20, 1884, at 4^ .' 
At 4.\% ? 

63. $475.80 from May 12, 1882, to Feb. 1, 1884, at 1% f 
At 10^ ? 

64. Find the interest of $180 for 253 days, at 6^. At ^%. 

Note. — In many examples, labor can be saved by having the time and 
principal exchange places. In the above example, the interest of f 183 'i»r 
253 days is the same as $253 for 180 days ($2.53 x 3). 

6B. Find the interest of $600 for 173 days at 9^. Ai: 4,%. 
M. Find the interest of $3000 for 111 days at 12^ At 8^ 
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' Find the interest of 

67. $1800 from Jan. 17 to Oct. 2, at 6%- At ij^. 

68. $540 from May 11 to Dec. 18, at 6%. At 4^%. 

69. $3000 from Feb. 4 to July 13, at 4^. At ^%. 

70. $2400 from July 13 to Dec. 1, at 5^. At 5^%. 

71. $600 from Aug. 16 to Nov. 24, at 6%. At 5J^. 
7^. $1200 from May 19 to July 3, at 7%. At 6J^. 
7^. $480 from March 13 to Sept. 3, at 8%. At 3^%. 

74. $720 from Feb. 27 to May 15, at 9^. At 4^%. 

75. $2100 from Sept. 2 to Xov. 30, at 10^. At 7^^. 

76. If $9200 is loaned Sept. 18, 1882, at 6^, what is due 
May 9, 1885 ? (Time by C. S.) 

77. What is a banker's gain in 1 year on $10000 deposited at 
Q%, and loaned 11 times at l\%i\> month ? 

78. A note for $1421, with interest after 4 months, at 1%, wa^ 
given Dec. 1, 1881, and paid Aug. 12, 1883. What was th? 
amount due ? (C. S. ) 

79. Nov. 6, 1881, I bought a lot of grain for $753.20 ; Dec. 16, 
I sold a part of it for $375.60 ; and, Dec. 31, 1 sold the remainder 
for $411.40. Money being worth 6f^, how much did I gain by the 
transaction ? 

80. A merchant marks his goods with two prices, the one for 
cash and the other for 4 months' credit. If the cash price is $28, 
what ought- the credit price to be, money being worth 10^ ? 

81. May 27, $328 is loaned at %%, and Aug. 16, $1000 is loaned 
at b^%. What is the total amount due Dec. 11 ? 

82. A banker borrows $100000 at 3\%, and pays the interest 
at the end of the year ; he loans it at b% and receives the interest 
semi-annually. How much does he gain in one year, if he loans 
the semi-annual interest until the end of the year ? 

8S. A buys a bill of goods amounting to $2776.40, on the fol- 
lowing terms: — '*4 months, or less* 5^ cash.'' He accepts the 
latter terms, and borrows the money at 6^ to pay the bill. How 
much does he gain ? 

84. A person buying a building lot for $5400, agreed to pay for 
it in four equal semi-annual installments, with interest at 6^ ; 
what was the total amount of money paid, the first payment 
being made at the time of the purchase ? 

85. A banker borrows $10000 at 4J^, and lends half of it at 6% 
ftnd half at 8%, What does he gain in 2 yr. 4 mo. 26 da. ? 
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In reckoolng accurate interest, on acconnt of the many short methods of 
ordinary interest, many accountants prefer to calculate ordinary interest first, 
and then make the necessary deduction. 

Since i^ is about 1} % , the following approximate method may be used 
in reducing ordinary interest to accurate interest : From tlie ordinai'y inter fMf 
svbtraet 1% and \% of itself. ' 

Ex. Eeduce $32.70 ordinary interest to accurate interest. 

OPBBATION. 

32.70 Noi^.— The exact result should be $33,252. The 

,327 \% results by this method are too great by 1 cent for each $27 

orto^o interest ; $.036 for each $100 interest ; $.36 for each $1000 

interest. Where greater accurr^y is required, the neces- 
•^^" 8% eary correction can be made. 

32.264 

EXAM PLES. 

463. What is the accurate interest of 

1. $435.32, at 6^, for 25 days ? 5. $292, at ^%, for 140 days ? 

2. $6030, at 5^, for 141 days ? 6. $438, at 6^, for 210 days ? 
S. $780, at 6^, for 90 days? 7. $350, at 4^, for 150 days? 
i. $437.80, at 7^, for 63 days ? 8. $500, at 4J^, for 100 days ? 

9. $3110.45, at 5^^, for 90 days ? 

10. $373.70, at 7^, from June 4 to Dec. 28 ? 

11. $500, at 6^, from July 24, to Sept. 16 ? 

12. $365, at 6^, from June 30 to Dec. 21 ? 

13. $1080, at b%, from May 9, 1878, to Jan. 30, 1879 ? 
H. $1728, at 7^, from Jan. 6, 1878, to Jan. 21, 1880 ? 

15. Eequired the exact interest on three U. S bonds of $5000 
each, at 3J^, from July 1 to Aug. 11. 

16. What is the interest on" three U. S. bonds of $1000 each, at 
^%y from Sept 1 to Nov. 15 ? 

17. What is the interest on a $5000 TJ,. S. bond, at 4^ from 
Oct. 1 to Dec. 16 ? 

18. What is the interest on a U. S. bond of $1000, bearing 
Z\% interest, from May 1 to July 19 ? 

19. What is the interest on a $500 TT. S. bond, at 4j^, from 
Apr. 1 to May 10 ? 

20. What is the interest on a $5000 U. S. bond from Nov. 1, 
1881, to Jan. 3, 1882, at ^\% ? 

21. What is the difference between ordinary and accurate 
interest of $10000 for 219 days at 6^ ? 

3^ 
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4:07.To find the time, the principal, interest or amount, 
and rate being given. 

Ex. In what time will $426, at 6^, produce $59,427 interest? 

OFBBATiONS. 



1426 

.06 




Or, 


$426 
.06 


$25.56 ) $59,427 ( tjr. 
51 12 


2.325 
12 




$35.56 ) $59,427 ( 2 yr. 
51 12 


8 307 mo. 
7 668 


3.900 
3( 




8.307 
12 


6390 da. 
5112 


27.00(' 




-^35.56)99.684(3^0 

76.68 


12780 
12780 






23.004 
30 



$25.66) 690.120 ( 27 rffl. 

Analysis. — ^The interest on a given principal at a given rate % is in 
proportion to the time. In one year $426, at 6%, will produce $25.56 
interest. To produce $59,427 interest, it will require as many years as $25.56 
IS contained times in $59,427, or 2.325 yr. 2.325 yr. equal 2 yr, 3 mo. 27 da. 
(289). 

468. Rule. — Divide the given interest by the interest of 
the given principal, at the given rate, for one year. 

The integral part of the quotient ivill be years. Reduce 
the decimal, if any, to months and days (389). 

EXAMPLES. 

469. In what time will 

- J. $3000, at 7%, produce t;108.50 interest P 
IB. $1728, at Qfc, amount to $1872 ? 
S. $3932, at 7%, produce $597.88 interest? 

4. $735, at 5%, amount to $742. 6fJ ? 

5. $1222.25, at G%, produce $39.52 interest ? 

6. $375.60, at 11%, amount to $425.41 ? 

7. $1461.75, at Cy%, produce $420.25 interest ? 

8. $1200, at 3J^, amount to $1413 ? 

9. $4500, at 6%, produce $181.25 interest P 
»• $876.60, at 10^, amouiit to $303.46 f 
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In what time will 

11. 11020, at 6^, produce $89.25 interest P 

12. $6495, at 1%, amount to $7161.81 ? 

13. $100, at 6^, produce $100 interesf-, ? 
U. $125, at 7^, amount to $375 ? 

470. To find the principal, the interest, time, and rate 
being given. 

Ex. What principal will produce $152.64 interest, in 1 yr. 
5 mo. 20 da., at 6^ ? 

OPERATION. 

$.088i) $152.64 (1728 
3 3^ 

.265 ) 457.920 Analysis. — ^Tlw vmrost on any principal 

265 IS as many times greater than the interest of 

$1, as that principal is greater than $1. One 

^^^^ doUar, in 1 yr. 5 mo. 80 da., at 6% (447), will 

1855 produce $.088J interest. To produce $152.64, the 

(v^^ principal must be as many times $1 as $.088^ Is 

f,rtt\ contained times in $152.64, or $1728. 

DO\J 

2120 
2120 

471. Rule. — Divide the given interest by the interest of 
$1 for the given time, at the given rate. 

EXAM PLES. 

472. What principal will produce 

^ 1. $1235 interest, in 1 yr. 8 mo. 12 da., at ^% ? 

2. $49.81, in 9 mo. 24 da., at 7% ? 

3. $186.75, in 1 yr. 4: mo. 20 da.,^ at 6% ? 
^. $244.44, in 7 mo. 18 da., at 5;^ ? 

J. $375.60, in 2 i/r. 4 mo. 6 rfa., at 8^ ? 

(?. $54.25, in 3 mo. 3 ^a., at 7^ ? 

>j[^7. $387.40, in 2 yr. 8 mo., at 4J-^ ? 

' <y. $456, in 93 da., at 6^ ? 

9. $375, in63 6?a., at 7%? 

i(?. $1000, in 1 yr. 18 da., at 3^ ? 

77.. $538.80, in 10 mo. 24 ^Za., at 6% ? 

12. $416.75, in 8 mo. 21 da., at 4^ ? 

/^. $645.39, in 4 yr. 8 mo. 10 da., at 4^ ? 
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473. To find the principal, the amount, time, and rate, 
being g^ven. 

Ex. What principal will amount to 11880.64, in lyr.6 mo 
20 da., at 6% ? 

OPERATION. 

$1.088i)*1880.64(172& 
3 3^ 

3.265 ) 5641.920 AKALTsre.—The amonnts of differeni; 

^^^^ principals for the same time and rate % , are 

23769 to eacli other as the principals. One dollar, 

22855 ^° ^ ^^' ^ '"^' ^^ ^^"* ^^ ^^^ ^^^ amount to 

I1.088J. To amount to |1880.64, the prin- 

vli2 ripai must be as many times $1 as |1.088i 

6530 are contained times in $1880.64, or $1728. 

26120 
26120 



474. Rule. — Divide the given amount bij the amount of 
01 for the given time, at the given rate. 

EXAMPLES. 

475. Wliat principal will amount to 

1, 11272.254, in 6 TWO. 6 da,, at ^% ? 

2, $5538.72, in 8 two. 12 da., at 7^ ? 

S. $3695.04, in 1 yr. 4 mo. 18 da., at-5^? 
^. $442.71, in 2 yr. 2 mo. 24 da., at 8%? 
5. $14794.31, in Z yr. 3 mo. 3 da., at 6^ ? 
^. $1793.38, in 7 mo. 17 da., at 6^ ? 

7. $1010.65, in 5 yr. 8 mo. 6 da., SLt7%? 

8. $977.75, in 1 yr. 10 ttw. 10 da., at 6^ ? 
P. $1716.75,in 3 yr. 4 wo. 21 {to., at 4^ ? 

i^ 12808.08,. in 2 y/'. 8 mo. 12 da., at 8^ ? 

ii. $4312.22, in 1 yr. 2 mo. 11 rfa., at 12^? 

12. $6528.49, in 4 yr. 7 mo. 6 da., at 5^? 

i5. $1763.02, in 1 yr. 2 mo. 21 da., at 6^? 

i-{. $2457.28, in 2 yr. 5 7wo. 23 da., at 6% ? 

i5. $5375.34, in 1 yr, 6 two. 15 da., at 4%? 

16. $3536.87, in 2 ^^r. 7 mo, 10 cZa., at 9^? 

17. I^Jil^O, in 3 yr. 10 mo. "^7 <Z//.. at ^%^ 
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PRESENT WORTH AND TRUE DISCOUNT. 

476. The Present Worth of a debt due at some future time 
is its value now. Theoretically, it is a sum that, if pLiced at 
interest to-day for the given time, would amount to the face of 
the debt. 

477. The True Discount is the difference between the face 
of the debt and the present worth. 

This subject is an application of the principle illustrated in Art. 4:73, tlie 
face of the debt being the amount, the present worth the principal, and the 
true discount the interest. 

In actual business true discount is little used, banks and merchants 
generally using bank discount (406). True discount is the interest on the 
present worth for the given time, while bank discount is interest on the face 
of the debt. The difference is therefore equivalent to the interest on the true 
discount. For discount on bills, etc., when time does not enter as an 
elemen% see Art. 415. 

^ 

Ex. Mr. B owes me ^212, payable one year from to-day with- 
out interest ; what is the present worth of the debt, the current 
rate of interest being C^? 

Analysis. — Since $1 in one year, at 6^, amounts to $1.06, it would 
require as many Hollars to amount to $212, as $1.06 is contained times in 
$212, or $200. The true discount is $212- $200, or $12. 

478# Rule. — /. To find the present woiih, divide the 
face of the debt by the amount of $1 for the given time, 
at the given rate. 

IL To find the true discount, subtract the present worth 
from the face of the debt. 

EXAM PLES. 

479# The current rate of interest being 6^, what is the 
present worth and true discount of 
\/. $1000, due 2 years hence ? 3. $600, due in 1 yr. 7 mo.'t 
2. $500, due in 2 yr. 4 mo. ? J^. $800, due in 9 mo. 24 da, ? 
r}, $325, due in 2 yr. 5 mo. 12 da. ? 
G. $175, due in 1 yr. 4 mo. 16 da.t 

7. 1800, due in 5 yr. 8 mo. 22 da. ? 

8. $900, due in 6 yr. 8 mo U da.? 
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9, Mr. C. desiring to pay a bill of $1728 4 montlis oefore it 
was due, was allowed a discount equivalent to the interest on the 
face of the bill for the unexpired time at 6^ per annum (bank 
discount). How much greater was this discount than the true 
discount ? 

V 10. Goods to the amount of $3750 are sold on a credit of 
4 months. For how much cash could the merchant afford to sell 
the same goods, money being worth 10^ per annum ? 
\. 11. If $10000 will be due me May 28, and $8000 May 16, what 
discount should I make on the two claims Apr. 1, money being 
worth 8%? 

REVIE^V EXAMPLES. 

^80, 1. What is the interest of $375.00, for 1 yr, 10 mo. 16 
da., at 6^ ? 

2. What is the amount of $17G5 for 7 via, 20 da., at 7^? 

S. At what rate will $1234, in 2 yr. 2 mo. 2G da., produce 
$138.14 interest ? 

^ In what time will $585, at (j%, produce $G7.08 interest ? 

5. What principal will, in 1 yr. 8 mo. 14 da., at 6^, produce 
$176.22 interest ? 

6. The semi-annual interest on a mortgage at 1% is $350. 
What is the face of the mortgage ? 

7. Mr. B. invests $49500 in a business that pays him $594 per 
month. What annual rate of interest does he receive ? 

8. Which is the better investment, and what per cent., one of 
$8400, yielding $336 semi-annually, or one of $15000, producing 
$1425 annually ? 

9. Maj 18th, a speculator bought 1600 bushels of wheat, at 
$1.60 a bushel. He afterward sold the whole for $2472 cash, his 
profit being equivalent to 8% per annum on the amount invested. 
What was the date of the sale ? 

10. The par value of Mr. A.'s bank stock is $9000, and he 
receives a semi-annual dividend of $315. AVhat per cent, is the 
dividend per annum ? 

11. Mrs. C.^s son is now 16 yr. old ; how much must she 
invest for him at (j%, that, on arriving at age, he may have, with 
simple interest, $25000 ? 

12. A bill of goods amounting to $4316.75 is due May 27; how 
much would settle it May 1 at 6^? How much July 3 ? 
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15. A gentleman loaned ♦15000, at 6^. Jan. 1, 1880, intereet 
and principal together equalled ♦*2CmXK). When was the money 
loaned ? 

H. Find the interest on ♦S'.m'm.^ from Mar. 16 to Dec. 4, at 
^%9 by the following methods (437): 1, ordinary interest and 
compound subtraction : "Z, ordinary interest and exact number of 
Jays ; 3, accurate interest. 

16. A man loi>:ied another a sum of money, payable in 5 
months, with interest at the rate of 0^, and at the end of that 
time recei'^e^i $000.25 in return. How much did he loan ? 

16. A speculator borrowed $10925 at Gj;, May 16, 1882, with 
whic^ he purchased flour at $0.25 per barrel. June 11, 1883, he 
sold the flour at $7.50 per barrel, cash. What did he gain ? 

17. B bought 225 A. 2-i sq, nl of land, Aug. 18, 1882, at $4 
sn acre, borrowing the money to pay for it, at b%. He sold the 
land April 7, 1880, at an advance of $299.40 on cost. If mean- 
while he paid $40.50 for taxes on the land, did he gain or lose, 
and how much ? 

18. A speculator bought 9000 bu. grain at $1.80 per bushel. 
Mar. 18, 1875, the money paid for it being borrowed at 6^%. 
Dec. 12, 1875, he sold f of the grain at $2.00 per bushel, and the 
remainder at $1.90 per bushel. ^Vliat was gained or lost by the 
transaction ? 

19. A owes B £200 Os. 6d., with interest at b%, for 143 days. 
He pays 25^ of the amount due ; how much remains ? 

Note. — In England, interest is usually computed on the basis of 366 days 
to the year, when the time is given in days. The legal rate in England is 5^. 
To calculate interest on English moritiv, reduce the shillings and pence to the 
decimal of a [)ouiid (see Art. 342, Ex. 12, Xote), apply any of the methods 
onder Art. 401, and reduce the resulting decimal to shillings and penoe. 

Find the accurate interest of 

W. £425, from Aug. 4 to Dec. 28, at 5%. 

21. £625 12^., from Jan. 12 to Apr. 1, at ^%. 

22. £717 165. lO^i., from Mar. 3 to June 16, at ^%,'^ 

23. £429 105. M., from Sept. 16 to Nov. 30, at 3^. 
2J^. £516 18.9. 3J., from Aug. 1 to Oct. 18, at ^%. 
26. £612 6.9. llr/., from July 1 to Not. 3, at 



* Wbini the time Is less than i year, and the rate is 6)( or less, reject the pence, if mm ikum 
6 1 add 1 nhUliug, If more than 0. The reealt will be aoiDciently aoconte. 
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COMPOUND INTEREST.* 

481. Compound Interest is interest not only on the prin- 
cipal, but also ou the interest after it becomes due (433). 

1. Interest may bo compounded annually, semi-animally, quarterly, etc. 

2. Interest upon interest due, or compound interest, cannot be collected 
by law, that is, payment cannot be enforced ; but such a payment is equitable, 
and the receiving of it, if the debtor is willing or can be induced to pay it, does 
not constitute usury in the legal sense of the word. In the State of Missouri, 
parties may contract in writing for the payment of interest upon interest, but 
it shall not be compounded oftener than once a year, 

Ex. What is the compound interest of $1000 for 3 years, 
at 6^? 

OPBRATION8. 

$1000.00 Principal. Or $1000 

60.00 Interest for 1 yr, 1.06 

1060 Amount for 1 yr., or 2d principal. 1060 

63.60 Interest of $1060 for 1 yr, 1.06 

1123.60 Amount for 2 yr,, or 3d principal. 1123.60 

67.416 Interest of $1123.60 for 1 vr. l.QG 

ft 

1191.016 Amount for 3 yr. 1191.016 

1000 Original principal. 1000 

191.016 Compound interest for 3 yr. 191.016 

483* Rule. — Find the anhouiit of the given principai 
for the first period of time, and make it the principal for 
the second. Find the amount of the second principal for 
the second period of time, and make it the principal for 
the third; and so continue for the whole time. The last 
amount is the amount required. 

The last amount, less the given principal, will be the 
compound interest. 

Notes. — 1. When the time is not a multiple of the interest period, find 
the amount of the principal to the end ot the last period; then compute the 
simple interest on this amount for the remaining time, and add it to the last 
amount. The sum will be the required amount, 

2, The work of computing compound interest umy be shortened by using 
the tables on pages 194 and 195. 



« For Axmaal Interest, cce pago 319. 
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484, Table BhowinR the siim ti which |1, paid at the beginning of each 
jresr will increase at componnd Interest, In anj nnmber of jears not exceeding 60. 
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B>i, nl a::7oriht ts.Uis per cent. undiiniiilKrofyea 

Uiilitply tlie gircn amouut, per annani, b; [ho sam ta > 
incrcaasal ihcrateaoil for the rnmberof Kar» required, ms 
the prodatt as there are decinuila in Ihc m'ilii|]lier and mnlii 
Katc—If tbe nmonnt be psjablo i'emi.aDii^i:ill;. and eoi 
(emi-anDimllj, take the imount tor double Ihe iiiniber of ju 
Tbua, foe a Beml-aiinual |>ajrnientof |1 fcrlOyuara at 10 per 
aOTeai^ctOpcrcenl. = $34.7193. Fora quarterly pafment, 
tlwDnmtiMsryii-'yatoae-rourth [ba rata per ceat. 
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EXAMPLES. 

485* 1. What will $450 amount to at compound interest, in 
4 years, compounded annually at 4^ ? At Z% ? 

2. Find the compound interest of 1360, for 2 years, interest 
compounded semi-annually at Q%. At b%. 

5. What is the compound interest of tSOO for 1 yr. 3 mo. at 
8jJ, interest compounded quarterly ? 

4. At compound interest, what is the amount of $1728 for 3 yr. 
4 mo. 16 da.y interest compounded annually at d%? AiQ%? 

Note* — First find the amount for 8 years, and use this amount as the 
principal for the remaining time. 

6. B holds a mortgage against A*s property dated Apr. 1, 1881, 
for $20000, interest payable annually at 6^. The interest due 
Apr. 1, 1882, is not paid until May 26, 1882. How much is then 
due, A having consented to pay interest upon interest ? (See 
Note 2, Art. 481.) 

Note. — In solving the following examples, use the tables in Art. 4:93- 
484. 

6. A gentleman deposits in a savings bank $100 when his 
child is one year old. How much will this amount to when the 
child is 21 years old, interest being compounded semi-annually 
at 4^? At 5^? 

7. K, at the age of 25 years, a person places $2000 on interest, 
compounded annually at %%, what will be the amount due him 
when he is 50 years old ? 

8. What, will $625 amount to at compound interest, in 36 years, 
compounded annually at 3^ ? At 4^ ? 

9. At the age of 20, and every year thereafter, a young man 
places $200 at compound interest at 6^. How much will he have 
at the age of 30 ? At the age of 40 ? (See Art. 484.) 

10. How much will a gentleman have at the end of three years, 
if he places at compound interest at b% $300 at the beginning of 
each year ? 

11. Mr. B., whose life is insured for $4000, pays an annual 
premium of $114. How much would this amount to at 6^ com- 
pound interest in 20 years ? 

12. A lady deposits $50 in a savings bank Jan. 1 and July 1^ 
of each year ; how much will be placed to her credit in 15 jBiiii . 
money being worth 6^, compound interest P 
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IB, What sum must be placed at componnd interest, at 6^ to 
mount to $1000 in 5 years ? 

KoBb— In componnd interest, as in simple interest, the amounts are 
proportional to the principals; hence the amount of any principal is as manj 
times greater than the amoant of ^1, as that principal is greater than $1. 

To find the principal, diride the given amount bv the amount of $1 for 
, I he giTen time and rate. 

In simple interest, the interest on a given principal for a given time is in 
pn^xniion to the rate percent., and at a given rate, in proportion to the time; 
ixifi^ in compound interest, such is not the case. If the rate or time be doubled, 
the interest is more than doubled. 

H, How much should a gentleman inyest at compound infer- 
est, 6^, for his son who is now G years old, so that, when he be- 
C(»EieB 21 years of age, he may have $10000 ? 

Iff. In the above example, how much should be invested at the 
beginning of each year to produce the same sum ? 

16. A gentleman at his death left §TS50 for the benefit of his 
only son, 12 years old, the money to be paid to him when he 
should be 21 years of ago. How much did he receive, interest at 
6^, compounded semi-annually ? 

Tt. How much must a person at the age of 25 years, place at 
oompound interest at C^^, so that the amount duo him, when he 
18 50 years old, will be 820000 ? 

18, In the above examjjle, how much should lie invest annually 
to produce the same sum ? 



COMMERCIAL PAPER. 

486. Conunercial Paper embraces notes, drafts, bills of 
change, etc. 

487. A Note (also called a Promissory Note) is a written 
promise to pay a certain sum of money on demand or at a specified 
time. 

488. The Maker of a note is the person who signs it, and 
thus becomes responsible for its payment. The Payee is the 
person to whom, or to whoso order, it is made payable. The 
Face of a note is the sum promised. 

In Note 1, Art. 405, Peter Cooper is the maker ; George Peabody is th« 
pajM; tht face of the note is $1000. 
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489. A Negotiable Note is a note which is made payable to 
bearer or to the order of some person. (See Notes, Art. 495.) 

1. A note is non-negotiable when it is payable only to the party named in 
the note. 

2. A negotiable note made in New Jersey must contain the words ** with- 
out defalcation or discount ; " in Missouri, the words ** negotiable and payable 
without defalcation or discount." 

3. Negotiable notes payable to order may be sold or transferred by the 
payee writing his name ujion the back -of the note. He then becomes an 
indorser. 

4. Negotiable securities are good in the hands of one who purchases in 
g^ood faith and before maturity, although the seller may have found or 
stolen them. 

5. Where no place of payment is specified, a promissory note is payable 
at the maker's place of business, or if none is known, at the residence of 
the maker. 

6. A note or draft must be presented at the place where it is made pay- 
able. If at a bank, during banking hours ; if at a place of business, during 
business hours ; if at a residence, during family hours ; and if the maker, or 
some one for him, is not ready with legal tender currency to pay it, the holder 
need not call again. A check, even if certified, is not a legal tender, and may 
be lawfully refused. 

490. The Indorser of a note or draft is the person who 
writes his name on the back of it, and by so doing guarantees 
its payment. 

If Mr. Erastus Coming desires to sell or transfer Note 3, Art. 495, it 
will be necessary for him to indorse it. If he writes his name only, it is called 
an indorsement in blanks and the note is then payable without further indorse- 
ment to any person lawfully holding the same. He may indorse it in full by 
making it payable to a particular person, thus — ** Pay to the order of Henry 
R. Pierson, Erastus Corning." Before it can be again transferred, it will 
require the indorsement of Henry R. Pierson. For greater security, checks, 
notes, drafts, etc., are indorsed in full when sent by mail. 

If an indorser does not wish to guarantee the payment of a note, draft, 
etc., he writes "Without recourse" over his name at the time of the indorse- 
ment. * 

Sometimes notes and drafts are drawn to the order of the maker or the 
drawer (to the order of myself or ourselves} to facilitate their t .ansfer without 
the indorsement of the holder. 

491. A Draft, or Bill of Exchange is an order or requeit 
addressed by one person to another, directing the payment of a 
specified sum of money to a third person or to his order. 
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493. The Drawer of the draft is the person who signs it. 
The Drawee is the person on whom it is drawn. The Payee 
is the person to whom, or to whose order, it is made payable. 

In Draft 5, Art. 405, C. P. Huntington is the drawer; Drexel, Morgan 
& Co. are the drawees; J. & W. Seligman & Co. are the payees. 

1. The person in whose favor the bill is drawn is sometimes called the 
buyer, and becomes the " remitter." After the bill is presented and accepted, 
the drawee is called the acceptor, and the draft, an acceptance. The draft 
then has the same legal significance as a promissory note. 

2. A person accepts or promises to pay a draft by writing the word 
** Accepted " and the date over his name across its face. 

8.. Drafts are sometimes accepted in the following form: — "Accepted 
August 20, 1881, and payable at the National Park Bank, New York, G. B. 
Horton & Co." 

4. In the State of New York, both by law and custom, the drawee of a 
draft may demand 24 hours consideration from the time the draft is presented 
for acceptance. 

When accepted, it must bear the date when first seen by him, 

6. To "honor" a draft is to accept it or pay it on being presented. 

4:93« A Protest is a formal statement made by a Notary 
Public, declaring that a draft or note has been presented for pay- 
ment or acceptance, and was refused. 

494. Days of G-race and Maturity. — ^The day of matu- 
rity is the day on which a note becomes legally due. According 
to the laws of some of the States, a note is not legally due until 
three days after the expiration of the time specified in the note, 
except the note contain the words ** without grace.*' These days 
are called day 8 of grace, but they are of no advantage to the 
payer, since interest is charged for them as for any others. 

1. California, Illinois, Maryland, Massachusetts, Missouri, Nebraska, 
New York, Ohio, Pennsylvania, and many other States have abolished 
days of grace altogether. 

2. The following is an analysis of the Holiday law of 1887 of the State 
of New York : 

Paper due on a holiday is payable the following business day. 

Paper due on Saturday, except when payable at sight or on demand, is payable the fol- 
lowing business day. 

Paper due on Sunday must be paid on the business day following; it. If one of the men- 
tioned holidays fall on Sunday, paper due on that day must bo paid the following boiinets 
day. 

Paper due on Monday, where the precedlug Suuday is a holiday, it not payable until the 
lollowiug business day. 
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3. In certain States (Sew York and Pennsrlvania, exceptions) paper due 
on Sunday or on a legal holiday, must be paid the preceding bosiness day. 
Thus, if a holiday falls on Thurs<lay. all notes, etc . must be paid on Wednes- 
day; if a holiday falls on Monday, all notes due Sunday or Monday would be 
payable on Saturday; if a holiday falls on Saturday, notes due Saturday or 
Sunday would be payable on Friday. 

4. The legal holidays in the State of New York are New Year's Dn^ 
(Jan. 1), Lincoln's Birthday (Feb. 12). Washington's Birthday (Feb. 22), 
Decoration Day (May 30), Independence Day (July 4), Labor Day (the first 
Monday of September), Election Day (the first Tuesday after the first Mon- 
day of Xo\-eml)er), Thanksginng Day (the day appointed by the President of 
the Cnited States and Governor of the State, usually the last Thursday of 
November), Christmas Day (Dec. 25), and every Saturday from 12 o'clock at 
noon until 12 o'clock at midnight (Saturday Half-Holiday). 

When a legal holiday falls on Sunday, Monday is, by the statute of New 
York, made a legal holiday. 

5. When the time of a note is expressed in months, calendar months are 
used to determine the dav of maturitv; when in days, the exact number of 
days is used. 

Thus, a note dated July 16, and payable two months from date, would 
mature Sept. 16. A note having the same date, and payable sixty days from 
date, would mature Sept. 14 

6. A note due in one or more months from date, matures on the corre- 
sponding day of the month up to which it is reckoned, if there are so many 
days in that month; but if not so many, it then matures on the last day of 
said month. Thift, notes dated Jan. 28, 29, 30, or 31, and payable one month 
from date, would become due Feb. 28. 

7. When drafts are payable a certain time after sight, the date of accept- 
ance and the time of the draft determine the day of maturity. Thus, if a 
draft is dated May 16, accepted May 20, and payable sixty days after sight, it 
would mature or be due 60 days after May 20, or July 19. If payable 60 days 
after date, it would mature 60 days after May 16, or July 15. It is not neces- 
sary to present for acceptance drafts drawn a certain time after date, but as a 
courtesy to the drawee, it is usually done. 

8. Days of grace are allowed on drafts according to the custom of the 
place where they are payable. 
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495. FORMS OF NOTES AND DRAFTS. 

1. Demand Note. 

7C00. New York, A ugust 19, 1887, 

On demand, I promise to pay George Pea body, or bearer, 

*Tie Thousand Dollars. Value received. 

Peter Cooper. 

The above note is payable on demand, — that is, whenever presented; is 
icgotiable (payable to bearer) ; and bears ii)tercst from date at the legal rate 
't the State in which it is made. If the words ** or bearer" were omitted the 
lote would not be negotiable. 

How much would be due on the above note, Jan. 1, 1888, 
iinding the time by compound subtraction ? 

2. Time Note — Interest-bearing. 

^875-^. Cincinxati, Ohio, July 16, 1888, 

Six months after date, I promise to pay Geo. C. Miller, 
or order. Eight Hundred Seventy-five and ^Yc Dollars, with 
interest at eight per cent. Value received. 

Alex. McDonald. 

The above note is payable 6 mo. after its date, or Jan. 16, 1889 ; is negoti- 
able (payable to order); and draws interest from its date at S% per annum. 
I£ the rate of interest was omitted, it would bear interest at the legal rate of 
the State for such cases, 6%. (See Art. 436.) 

How much would be due on the above note at its maturity ? 
How much, March 1, 1889 ? Supposing the rate of interest to be 
omitted in the note, how much would be due May 4, 1889 ? 

3. Time Note — Without Interest — Payable at a Bank. 

S6000, Albany, N. Y., December 7, 1889. 

Sixty days after date, I promise to pay to the order of Erastus 

OoBisnN'G, Six Thousand Dollars, at the Second National Bank. 

Value received. 

David Murray. 

The above note is payable 60 days from Dec. 7, 1889, or Feb. 5, 1890. It 
is payable at the Second National Bank. No interest will be due at maturity 
(Feb. 5). If the note is not paid at maturity, it will bear interest from that 
date. 

Supposing the above note was payable 90 days from date, what 
would be its due date (311, Ex. 10)? The note as given not being 
paid at maturity, how much would be due Feb. 25, 1890, protest 
fees $2. 10? 
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4. JoDTT AXD Several Note. 

tkl6-ff^. Worcester, Mass., May 27, 1888. 

Four months after date, we jointly and severally promise to 
pay John S. Ballard & Co., or order. Four Hundred Sixteen 
1^ Dollars, with interest from date, value received. 

T. K. Earle. 
Chas. W. Smith. 

If the above note were written "we jointly promise, etc.," it would be 
called a joint note. The makers of a joint note must be sued jointly, each 
being responsible for one-half of the amount of the note. The makers of a 
joint and several note may be sued separately, either being responsible for 
the full amount of the note. 

How much would be due on the above note, Dec. 30, 1888 ? 
How much Sept. 27, 1888, the date of maturity ? 

5. Sight Draft. 

$8000. San Francisco, Cal., May 1, 1882. 

At sight, pay- to the order of J. & W. Seligman & Co., Eight 
Thousand Dollars, value received. 

C. P. Huntington. 

To Drexel, Morgan & Co., New York. 

6. Time Draft. 

$5000. Burlington, Iowa, June 18, 1887. 

At sixty days' sight, pay to the order of Addison Ballard, 
Five Thousand Dollars, value received, and charge to account of 

A. G. Adams. 

To Barton & Jones, Chicago, HI. 

Drafts are sometimes drawn a certain number of " days after date." (See 
Art 494, Note 8.) 

For Foreign Bills of Exchange, see Art. 555. 

If the above draft was accepted June 19, 1887, what was the 
date of maturity? 

7. A sixty-day note given on Monday will mature on what 
dayP 

8. A note payable 00 days from date and given on Thursday 
will fall duo on what day of the week ? If payable in 30 days 
and given on Monday, on what day will it become due ? 

9. A noto dated July 25, and payable in 90 days, would ma- 
tur# on what date ? 
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BANK DISCOUNT. 

496. Bank Discount is simple interest of a note, paid in 
advance, for the number of days the note has to run. It may be 
computed by any of the methods given for simple interest. 

On notes without interest (the usual case of notes discounted at banks), 
bank discount is reckoned on their face, the amount due at maturity ; on notes 
with interest, it is reckoned on the amount due at maturity, or. their face plus 
the interest for the full time of the note. 

497. The Proceeds of a note is the amount received by the 
holder from the bank when the note is discounted. It is the 
amount on which the discount is reckoned less the discount. 

498. Call Loans. — Banks in the large cities loan large 
amounts of money upon stocks, bonds, negotiable warehouse 
receipts for grain, cotton, petroleum, etc., as collateral security, 
payable on demand or on giving one day's notice. Such loans are 
termed ^' call '^ or demand loans, and interest on them is paid at 
the end of the time. (See Art. 436, Note d.) 

499. The time to be reckoned on a loan or note is exclusive 
of the day of date, but includes the day of maturity or payment. 
Thus, in discounting a note in the City of New York, Apr. 4, 
which would mature Aj)r. 24, the discount would be calculated 
for 20 days. 

1. In Philadelphia, Baltimore and some other cities it is the custom of 
banks in finding time to include both the day of discount and the day of 
maturity. Thus, the discount on the above note would be reckoned for 21 
days. 

2. Banks of the City of New York reckon discount both on the basis of 
360 and 365 days to the year, the greater number on the former basis. 

3. When notes are payable in other cities or towns, some banks charge 
interest for the time required for the collecting bank to remit the money, in 
addition to the interest on the note from the day of discount to the legal day 
of maturity. Thus, if a note, maturing June 10 and payable at a Chicago 
bank, is discounted at a bank in New York, the remittance in settlement 
would not be received before June 12 in New York, and the New York bank 
in discounting the note would be justified in charging interest for two days 
beyond the day of maturity. 

4. Some banks charge a small fee for collection and exchange in addition 
to the interest in discounting notes which are payable in other cities or 
towns. 
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EXAMPLES 

500. Find the date of maturity and proceeds o the following 

notes: 

% 10000. New York, July 16, 1909, 

Four months after date, I promise to pay to the order of Fisk 

& Hatch, Ten Thousand Dollars, at the First National Bank, 

value received. 

8. D. Babcock. 
Discounted Julv IG, 1909, at 6^. 

Analysis. — The note is due 4 months (494, 5> after July 16, or Nov. 16. 
From the day of discount (July 16) to the day of maturity (Nov. 16) there are 
123 days. 

The interest of $10000 for 123 day> at 6V, if reckoned on the basis of 360 
days to the year, is $205, and the proceeds are $10000 less $305, or $9795. 

The interest on the basis of 365 days to the year would be $2.81 less, or 
$202.19. and the proceeds would be $9797.81. 

If the note was discounted Sept. 1, the interest or discount would be 
reckoned for 76 days (Sept. 1 to Nov. 16). 

{2,) 

*8000. Brooklyn, N. Y., July 16, 1907. 

Ninety days from date, I promise to pay S. B. Chittenden, 
or order. Eight Thousand Dollars, value received. 

A. A. Low. 

Discounted Aug. 31, 1907, at 6^. 

Analysis. — The note is due 90 days after July 16, or Oct. 14. Compute 
the discount for 44 days (Aug. 31 to Oct. 14) on $8000. 

If the note had been discounted July 16, the date of the note, the interest 
would have been computed for 90 days, the full time of the note. 

XoTE. — The results of the following examples will be given on the basis 
of both 3(>0 and 365 days to the year: 



No. 



3 
4 
5 
6 

7 
8 



Date of Note. 



Time. 



Jan. 24 
May 18 
Aug. 31 
June 4 . 
Oct. 16. 
Mar. 13 



90 days 

3 mo. 
60 days 

4 mo. 
30 days 

6 mo. 



Face. 



Date of Dlecoant. 



$1200 
$5280 
$2560 
$3756 
$6425 
$8375 



Jan. 24.. 
May 18. . 
Aug. 81 
June 4. 
Oct. 16. 
Mar. 13 



Rate of 
Discount. 



8^ 



Boo:^ 
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Kb. 


Bate of Note. 


Time. 


Face. 


DateofDiacoimt 


Rate of 
Diacoont 


9 

10 
11 
12 
13 
14 
15 


May 29 


8 mo. 
60 days 
90 days 

6 mo. 
120 days 

4 mo. 
90 days 


$4500 
$8240 
$4324 
$4885 
$9000 
$5000 
$6000 


July 7. 


6% 
51% 

6% 

7f. 
5*% 


July 27 


Sept. 2 


Mar. 28 


Apr. 14 


May 27 


Aug. 15 

Feb. 28 

Oct. 14 


Jan. 8 


Sept 12 

Not, 1 


Nov. 28 







16. "What were the proceeds of Note 3, Art. 495^ if discounted 
Dec. 16, 1889, at the legal rate ? 

17. Find the date of maturity and proceeds of a note of $5000 
payable 60 days from date, dated and discounted at a Philadelphia 
bank, Aug. 3. (See Art. 499, 1.) 

18. Find the date of maturity and proceeds of a note of $3750, 
payable 60 days from date, dated and discounted at a Maryland 
bank, Jan. 31, 1882. 

Note. — In the following examples, the charge for collection and exchange 
is a certain per cent, of the face of the notes, without reference to the time 
they have to run (499, 4). 
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No.^ 

19 
20 
21 
22 
23 
24 


Date ot Note. 


Time. 


Face. 


Date ot Diflconnt. 


Rate of 
DLdCoant. 


Bate of 
CoUectioii. 


• 

May 5 

March 1 

June 18 

July 28.... 
Sept. 3. . . . . 
Aug. 5 


90 days 

4 mo. 

6 mo. 

60 days 

90 days 

4 mo. 


$7000 
$9000 
$5000 
$4500 
$9000 
$8000 


May 5 

Apr. 30 

July 81 

Aug. 1 

Sept. 5 

Oct. 18 


Qfc 

5^ 

8% 

6% 

5i% 

6% 


if" 

Mo 

hfo 



Required the proceeds and date of maturity of the following 
notes discounted (360 days to the year) through a broker, his 
commission being \% of the face of the notes. 



No. 



25 
26 
27 
28 



Date of Note. 



i 



Feb. 21 
June 8.. 
Jan. 10. 
Mar. 8. 



Time. 



4 mo. 
4 mo. 
4 mo. 
6 mo. 



Face. 



$10000 
$6000 
$6000 

$8775 



Date of Discount 



Feb. 21. ... 

June 12 

Jan. 10 

Apr. 80 



Rate of 
Discount. 



4J% 
4}f» 
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t9. May 4, a New York bank discounts, at ^%y a note of 18000, 
payable in St. Lonis, Sept. 1. What are the proceeds, if interest 
is charged for the two days required for the remittance of a draft 
in settlement ? 

SO. A note dated Mar 27, for $9000, payable in 4 months at a 
bank in Omaha, is discounted the same date at a bank in Provi- 
dence, R. I. What were the proceeds, if interest for 3 days 
beyond the day of maturity is charged ? 

3L A broker discounts a note payable in 4 months at A^%, 
and charges \% brokerage. This is equivalent to what rate of 
interest per annum, making no allowance for the days of grace ? 

S2. A merchant can discount a note at his bank at 6^, 365 
days to the year, or through a broker at 4J^, 300 days to the year, 
broker's commission \%. How much better is the latter method 
on a note of $10000, payable in 4 months, dated and discounted 
May 21 ? 

Find the date of maturity and proceeds of the following 

interest-bearing notes : 

{33.) 

$3000. Albany, N. Y., September 16, 1881. 

Four months after date, 1 promise to pay W. J. Kline or 

order. Three Thousand Dollars, with interest at b%, value 

received. 

J. M. Thomas. 
Discounted Nov. 3, 1881, at 6%. 

Note. — Compute the discount at 6jt for 74 days (Nov. 3 to Jan. 16) on 
the amount due at maturity ($3000 plus the Interest of $3000 for 4 months 
at 5^. 

^ 34^ A note dated May 27, 1909, payable in 3 months, for 
13760, with interest at 7^; discounted May 27, 1909, at 8^. 
J 35. A note dated Jan. 16, 1909, payable in 4 months, for 
$1632, with interest at 6$^; discounted Mar. 5, 1009, at 1^. 

36. A note dated Oct. 12, 1908, payable in 6 months, for 
$875, with interest at 7,^ ; discounted Jan. 10, 1009, at lOj^. 

37. For what amount must a note be given for 60 days to 
afford $1000 proceeds, if discounted at 6;^ ? 

Akaltsis. — The proceeds of any note is as many times greater than the 
proceeds of $1, as the face of the note is greater than $1. If a note of $1 is 
discounted for 60 days at 6^, it will afford $.99 proceeds; to afford $1000 
proceeds, the face of the note must be as many times $1 as $.99 is contained 
times in $1000, or $1010.10. 
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The following approximate method is generally used by business men: 
5b the given proceeds, add (he intereat for the given time. 

The interest of $1000 for 60 days is |10. $1000 + $10 = $1010. Sinw 
the interest is reckoned on the proceeds instead of the face of the note, the 
error, 10 cents, is equivalent to the interest of the interest ($10) for the given 
time. 

Where greater accuracy is required, the necessary correction may 
be made. The interest of $10 for GO days is 10 cents. $1010 + $.10 = 
$1010.10. 

/' 38. A owes B $1500; how large a 90-day note must A give B 
that when discounted at a bank at C^, the proceeds will be suffi- 
cient to pay the debt ? 

^ 39, I hold a note of $3000 against Mr. C, which he pays by 
giving a new note at 90 days for $1500, and the balance, includ- 
ing the discount on the now note, in cash. Required the amount 
of cash paid. 

40. A merchant having $8000 to pay, gets a note for $5000, 
that will mature in 40 days, discounted at a bank at 6^. How 
large a note must he draw, payable in 90 days, for discount at 
the same rate, that the proceeds of the two notes may enable 
him to meet his payment ? 

PARTIAL PAYMENTS 

601. Partial Payments are payments in part of a note, 
* mortgage, or other debt, made at different times. 

603. Indorsements are the acknowledgments of the pay- 
ments, written on the back of the note, mortgage, etc., and stating 
the amount and date of the payment. 

Special receipts are sometimes given for such payments. 

UNITED STATES RULE. 

603. Ex. How much would be due Sept. 1, 1882, on a note 
of IGOO, dated March 1, 1882, with interest at 6% ? Suppose a 
payment of $100 be made Sept. 1, 1882, to pay the interest and 
part of the principal, how much would then be due ? Ans. $518. 

Ex. How much would be required to settle the above note 
Jan. 1, 1883, the balance of $518 remaining on interest at the 
same rate from Sept. 1, 1882 ? Ans. $528.36. 
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^ «p*r principal from Aug. 1, l883 . $782.98 

^'taitereBt of $782.98 from Aug. 1, 1888, to July 7, 1884 (11 mo. . da,) _43JB6 

-^TDount, July 7, 1884, 826.83 

fourth payment, July 7, 1884. 400 

^ew prindpal from July 7, 1884 426.83 

X iitereet of $426.83 from July 7. 1884, to Jan. 19, 1885 (6 mo. 

12 da.) . 13. C6 

-Amount due Jan. 19, 1885^ the final day of settlement, . Ans. $440.49 

504. United States Rule. — Find the amount of the 
^Lverv principal to the time when the paym^ent or the sum, 
of the payments exceeds the interest due; subtract from 
this amount the payment or the sum of the payments. 
Treat the remainder as a new principal, and proceed as 
befcfre, to tJie tim^e of settlem^ent. 

EXAMPLES. 

^05. Notes. — 1. In the following examples, find the time by compound 
mbtractioiL 

2. In the first five examples, all the payments exceed the hiterest. 

S1680. Teenton, N". J., Oct, 9, 1880, 

1. On demand, I promise to pay Coopee, Hewitt & Co., or 
order, Sixteen Hundred Eighty Dollars. Value received. 

John A. Roeblinq. 

On this note were indorsed the following payments : 
Deo. 21, 1881, received $289.12. June 9, 1883, received $991.50. 
How much was due Jan. 30, 1884 ? 

2, On a note dated May 11, 1877, for $2000, are the following 
indorsements : — Aug. 6, 1879, $361; Feb. 11, 1880, $901.60; 
Nov. 2, 1882, $1000. What remained due Feb. 2, 1883, at 6^? 
At 5^? 

S, On a note dated July 11, 1878, for $2400, are the following 
indorsements .- — Sept. 17, 1879, $200 ; Jan. 29, 1880, $400 ; Nov. 
29, 1881, $1150. What is the amount due Jan. 11, 1882, the 
interest being at 6^ ? At 7^ ? 

^ On a mortgage for $1700, dated May 28, 1880, there was 
paid Nov. 12, 1880, $80 ; Sept. 20, 1881, $314 ; Jan. 2, 1882, 
$50^ Apr. 17^ 1882, $160, What was due Dec. 12, 1882, at 6%? 
AtS^P 
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6, On a nortj aated May 30, 1879, for $1666, are the following 
indorsements:— Apr. 9, 1880, $314 ; Nov. 4, 1880, 8180 ; Aug. 
25, 1881, $575. What was due June 30, 1882, at (j% ? At %% ? 

6, What was the amount due Oct. 17, 1881, upon a note for 
11000, dated Xew York, Mar. 2, 1880, and on which the following 
payments were indorsed: — June 2, 1880, $80; Dec. 15, 1880, 
$20; May 2, 1881, $32 ; June 2, 1881, SCO ? ' 

7. A note for S3G00, dated :May 12, 1880, bore the following 
indorsements: — Jan. 2, 1881, $255; Mar. 15, 1881, $225 ; June 
3, 1881, $120 ; Aug. G, 1881, $300 , Feb. 3, 1882, $30. What wa& 
due June 2, 1882, at Of/ ? At 10;; ? 

8, A note for 8400U, dated Mar. 9, 1874, was indorsed as fol- 
lows:— Jan. ,18, 18:o, $300 ; June 4, 1870, 8400 ; Dec. 9, 1876, 
$1800 ; Sept. 1, 1879, $-2000. IIow much had to be paid Jan. 1, 
1880, to take up the note, at (j% ? At ':% ? 

9. A mortgage of $0000 is dated May 9, 1877, on which there 
were the following payments: — July 15, 1878, $500 ; Nov. 27, 
1878, $1000 ; June 1, 1879, $100 ; May 9, 1880, $275 ; Sept. 27, 
1880, $2000. AVhat was due Nov. 9, 1880, the interest being at 
6^? At 12^? 

MERCANTILE RULES. 

506* The following methods are frequently used by merchants 
in finding the balance due on a note where partial payments have 
been made. They are similar to the nietiiods in general use for 
finding the balance due on an open account (593). 

507. When the note runs for one year only, or less. 

508, KuLE. — Compute the interest on the principal 
from the time it eorrvmeneed to draw interest, and on each 
payment from the time it was made until the time of 
settlement, and' deduct the amount of all the payments, 
including interest, from, the awyount of the principal and 
interest- 

Notes. — 1. This rule is used by some merchants when tlie note runs 
more than one year, although it is greatly to the disadvantage of the creditor, 
or holder of the note. 

2. In solving examples by this rule, the different methods for finding 
time and interest, given in Art. 4379 are used. The results of the following 
examples will be given for the first method (Compound Subtraction and 
3W days to the year). 
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EXAMPLES. 

AOV. i. According to the mercantile nile, find the bttiauce 

due May 12, 1882, on a note for .s2-100, dated July 12, 1881, on 
which the following payments have been made : Dec. IG, 1881, 
140 ; Jan. %, 1882, $100 ; Msir. 1.5, ?.«S2 *^.50. 

Pace of note, or principal, Jnly 12, 1881, . , . . . $2400.00 
Interest on the siiiiie to May 12, 1S82 (10 mo.) ^ . . . 120.00 

Amount, May 12, 1882, • 2520.00 

First payment, Dec. 10, 1881, $40,00 

Interest on tlic same to ]\Iay 12. 1882 (4 mo, 2G da,) . .97 

Second {wyment, Jan. 2, 1882, 100.00 

Interest on the siime to 3Jay 12, 1882 (4 mo. 10 ^7^.) . 2.17 

Third payment, Mar. l."). lst<2, . . . . . loO.OO 

Interest on the same U) May 12, 18>=<2 (1 m<f. 27 da.) . 1.42 294.56 

Balance due May 12, 1882 . . $2225.44 

2, On a note dated Jjiii. 13, 18cS2, for ^1234, are the following 
^ indorsements:— May K, 1882, 8234; June 10, 1882, §345; July 
27, 1882, *123 ; Sept. 11), 1882, 8135. What remained due Nov. 
.13, 1882, at ij% ? At 7^ ? 

w S, A note for 8loG7, dated Jan. 14, 1881, bore the following 
indorsements:— Mar. 11, 1881, 850 ; May \:], 1881, 8245 ; June 19, 
1881, 8374; Aug. 30, 1881, 8412 ; Sept*! 28, 1881, 831G.40. AVhat 
was due Jan. 1, 1882, at 0;^ ? At 5;/ ? 

4. On a note dated Aug. 17, 1881, for 83300, were the follow- 
ing indorsements: — Deo. 18, 1881, 8320 ; Feb. 5, 1882, 8425 ; 
Apr. 13, 1882, 8550 ; June 29, 1882, 8G30 ; July IG, 1882, 8375 ; 
Aug. 1, 1882, 8500. What amount was due Aug. 17, 1882, at 
6^ ? At \0% ? 



510. When the note runs for more than one year. 

611. Since it is the custom of merchants and bankers to 
balance their accounts annually, the following method is used by 
them in computing the balance due on a note when it runs more 
than one year. 

It is equivalent to findinp:the balaiu-o due yearly by the previous rule, and 
treating tlie balanco as a new principal. The periodical settlements are made 
annually, semi-animally, or (piarterly, dcprndin^^ upon the custom of the mer- 
chant or banker in balancing his accounts. Some merchants make the end of 
the business year, Jan. 1 or July 1, the periodical rest, or date ot a^tUffiOAviV 
lor notes and accounts. 
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512. ItL'LE. — Find the amount of the principal for ow« 
year ; also of euch payment m€ide during the year from the 
time the payment iras made to the end of the year (1 yv, 
from, the date of the notej. From the amount of the prin- 
cipaZ, subtract the sum of the payments, including interest. 
With the remainder as a new principal, proceed thus for 
ea^h entire year that follows, and for the interval betweejh 
the end of the last year and the final date of settlement. 

Note.— When payments are made yearly greater.than the interest due, 
this rule is the same as the Xew Hampshire rule (6 7 o) for notes ** with int'*" 
est annually.** 

EXAMPLES. 

513. i. By the above rule,, find the balance due Jan. 19, 1885, 
at 6%, on a note for $2400 dated Aug 1, 1881, on which the fol- 
lowing pa/ments have been made: — Apr. 21, 1882, 1200 ; Dec. 1, 
1882, «25 ; Aug. 1, 1883. *100 ; July 7, 1884, *400. (Time by 
Compound Subtraction.) 

OFKRATION. 

Face of note, or principal, Aug. 1, 1881, $2400.00 

Interest on the same for 1 year, 144.00 

Amount, Aug. 1, 1882, 2544.00 

First payment, Apr. 21, 1882, $200.00 

Interestonthesame to Aug. 1, 1882(3mo. 10<2a.) . 3.33 203.33 

Balance and new principal, Aug. 1, 1882, . . . . . 2340.67 

Interest on the same for 1 year, 140.44 

Amount, Aug. 1, 1883, . . » 2481.11 

Second payment, Dec. 1, 1882, $25.00 

Interest on the same to Aug. 1, 1883 (8 mo.) , . . 1.00 

Third payment, Aug. 1, 1883, 100.00 126.00 

Balance and new principal, Aug. 1, 1883, 2355.11 

Interest on the same for 1 year, 141.31 

Amount, Aug. 1, 1884 2496.42 

Fourth payment, July 7, 1884 $400.00 

Interest on the same to Aug. 1, 1884, (24 da) . . 1.60 401.60 

Balance and new principal, Aug. 1, 1884, . . . . . 2094.82 

f nt^roHt on the same to date of settlement, Jan. 19, 1885 (5 mo. 18 da,) 58.65 

lUlance due Jan. 19, 1885, $2163.47 

iS-^. Solve Examples 2-9, Art. 605, according to tho mer^ 
MintiJe mle. 
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514. Ratio is the relation of two numbers as expressed by 
the quotient of the first divided by tlio second. Thus the ratio of 
6 to 3 is 6h-3, or 2. 

1. There is no ratio between quantities of difTnent kinds; as bu, and 3 
ft. But a ratio exists between quantities of tlie same kind though of different 
denominations; as 6 ft and 8 in. To express the ratio in such cases, the 
quantities must first be reduced to the same denomination. Thus, the ratio of 
6 //. to 8 in, is 72 tn.-^8 i?i,, or 9. 

2. The ratio between two numbers is denoted by placing a colon (the sign 
of division without the horizontal line) between them. Thus, the ratio of 6 
to 3 is expressed 6.: 3. 

515. A Simple Ratio is a ratio between two numbers ; as 
4:5. 

516. A Compound Ratio is a ratio formed by the combina- 
tion of two or more simple ratios- 

A R 

Thus, Q ! 2 ^^ ^ compound ratio, and is equi talent to 4 x 3:5 x 2, or 12: xO. 

517. The numbers whose ratio is expressed are the terms of 
the ratio. The two terms of a ratio form a couplet, tlic first of 
which is the antecedent, and the second, tlie consequent. 

518. Proportion is an equality of ratios. 

Tho ratio of 6 yd, to 3 yd. is 2, and the ratio of $24 to $12 is 2; henee 
from the two equal ratios th3 following proportion can bo formed — 6 yd, : 3 yd. 
=$24: $12. This expression is read, "The ratio of 6 yd, to 3 yd, equals tlie 
ratio of $24 to $12." If. j/iace of the sign of equality {=), four dots (::) are 
generally used; thus, G yd.: 3 yd.:: $24: $12. The expression is also read, 
" 6 yd, is to 3 yd. as $24 is to $12." 

519. The first and fourth terms of a proportion are called tho 
extremes: and the second and third, the means. 
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530. Peixciple^. — 1. 77//- prr„]ijrf rffle iiiKans i< fqt*al in 
the p roducf of ih c cj-f re m »: >. 

2. A missing mean nunj Ic f mrt'] ly dividing ilic product of 
the €xi re m c >■ I n ihf nlc* n nt'.a/i. 

3. A missmq (-.rirrmf nu'-t /'"• fi'urid tni di riding the produrt of 
the means hif ihf air* n *.cfn ., r. 

SIMPLE PROPORTION. 

53 1. Simple Proportion is an eqnaiity of two simple ratios; 

Ex. If 24 hats c.-i?: >:V,. wliat will 32 hats cost ? 

AXALY?-!?. — For (■'■T:v.. Tjicniv. lunki' tin- fi'iirth I'.Tin the missing term, or 
the roqiiirM aii>\V':-. >.•:■■ ;:,■■ !:.::-.l .-i:-*.! r.i::';]i \kvva9- must l»e of the same 
denoiniiinii«»n .'irnl ;;. • «:.ij'-L.i:.;.:i =:; i-f ilr- ;i:i<\v, •■ wf.! K^ i] ]l:irs. 1:iko *27 as 
the lliinl term. Tt^va \\,<- ];;.::i:v .f ilji- txunii'li-. lh/ aii-wcr \rill l»e more 
than *'2T, tin- tlii;--! •« ri:.. :::• ;■ f:-:--. ijij.kc- \\^ Lal^ iln- <iv.,ii,l i.-rm. aii-l 04 huts 
the fir-t \i-r\v.. T!iv i.r-;.!!:-:: -w vil] i^x-n Ik- stair-l i:- f"IJi'WM 24 hats: 32 
ha:>:: *27 : .r (I.- 1 ./• n mv-. n; il:- i.'il:n'-wn ti riir. M'll: i-lvinir 32 l»v 27. and 
'liviiliriL' ihi- J'^hIik-: \ y i!4, l!ji- fi'';v::i »-r !iii--i:ij: t«T:n v.-i]l In* ^6. 

52*^, TJl'LE. — For cfmrcin'cjirr. fftkc for the third term 
the numher iltat may fctrm a nttin irlfh, or is of the sainr 
deiiomiiitifiun ns. ihr aiisirrr. If frnjn. the Jiatu^e of the. 
exmiipJe, ihe ftusfffr /* ff* he ^reairr than the third term, 
make ihe fjredirr (tj'i'^ie tiro rrmahiin 'J it rnisi (which must 
he of ihe smne (l^n'Omiuiff inn iJ/r ,-:reouil irrrn : ivhen not, 
make ihe nmn'/Jt!' ihe <^i-.'"k'/(? inin. Thfn inuJiiphj the 
means dhe srennd and fhird ■ i njt ihr-^ . avd dh^ide their 
jtrtnluei hij ilir 'Ji rra cx.i i-t ////■ - fh-e p7\^' ienn ). 

Notes.— 1. Af1«r th'- .Nru-ip!'.- i ^1 •:!.•.■;. jii-.y ■f.-ifT-;; (.f the «:ivcn extremt* 
iri«y 1k' caiKM'Iinl \vi:li ;:n f]:i;.l f-ii-t.M" ••! riiLiT i»l' llic iiiestriS. 
2: Thi' jiImiv.- mil- i> >..:!ii ;i:r.r> < .-jlli'.] the "Viih- of Thnv..'" 

EXAMPLES. 

52«i. Fiiiil tho. missin;? torm (reproscntcd by x) in each of the 
f(»Ilowi7i«T pr(»]>ortions (Soo Principles, Art. 520). 

/, 16: a::: 24:18. 5. |?4S:S:5 :: g32:a;. 

2. :r:27::18:M. G, $375: ^144 :: 025 ZJ.:a;. 

S. 32: 27 :: x\ 135. 7. 81728: «;2S8 :: »666:x. 

^ 24 hv. : 32 bu, :: »27: x, 8, 144 yd, : 175 yd. :: tl8: «. 
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9. If 19 yd. of silk cost $28.50, what will 37 yd. cost ? 

10, If G4 yd, of carpet 36 in, wide will cover a floor, how many 
yards 27 in. wide will be required to cover the same floor ? 

11, A cane 3 ft, 3 in, high casts a shadow 5^ ft. long ; how long 
a shadow is cast by the steeple of a church which is 234 feet high ? 

12, If the freight of a long ton (336, 3) is 70 shillings, what 
is the freight of 1G375 pounds ? 

13, The net assets of a bankrupt are $27075, and the liabilities 
$138375. How much must be paid to Mr. A, whom he owes 
$4800 ? 

H, A building is insured in several companies for $28000. 
During a fire the building is damaged to the amount of $13500. 
What is the loss of comi)any A, whose risk is $5000 ? 

15. A invests in business $8450, and B $7200, and the gain or 
loss is divided according to the investments. What is each part- 
ner's share of gain, the total gain being $3474.30 ? 

16. The U. S. gold dollar (113,113) contains 23.22 (25.8 
— -h) grains of pure gold, and the standard silver dollar 371.25 
(412.5 — j^) grains of pure silver. What Is the relative value of 
pure gold to pure silver ? 

17. The assessed value of the property of a certain town is 
$325000, and the total tax is $10238. How mnch is the tax of 
Mr. A, whose property is valued at $5700 ? 

18. A company with a capital of $250000 divides $8750 among 
its stockholders. How much will be received by a stockholder 
who owns 36 100-dollar shares ? 

19. If a long ton of coal is worth $4.25, what is the value of a 
short ton ? 

20. If a farm valued at $4500 is taxed $26.24, what should be 
the tax on property valued at $23500 ? 

21 A merchant gains $625 by selling $12000 worth of goods ; 
whac amount must he sell to gain $8000 ? 

22. How many feet of boards will be required for a fence 764 
feet long, if 888 feet of boards are required for 288 feet ? 

23, If one franc is worth $0,193, and one pound sterling, 
$4.8005, what is the value of the pound sterling expressed in 
francs ? 

2^, If 2175 yards of cloth are made from 458 pounds of yam, 
how many pounds of yarn would be required to make 1200 yarda 
of cloth "" 
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26. If a railway train goes 412 miles in 9 Ar. 30 mtn., how 
many hours would it require to go 900 miles ? 

26, The railway fare from A to B. a distance of 228 miles, is 
♦6.75. What should be the fare from A to C, a distance of 375 
miles ? 

27, A certain quantity of grain will last 92 horses 48 days. 
How long will it last 04 horses ? 

28, A liouse and lot are worth $9600, and the value of the lot 
is to the value of the house as 5 to 11. Find the value of the lot. 

29, A merchant failing, owes $11375, and has property worth 
14425. IIow much will he pay a creditor whom he owes $2345 ? 

SO, The distance between two poles was measured as 48 yards, 
but the yard measure was \ of an inch too short. What was the 
actual distance ? 

81, From a field of wheat containing 375 acres, 4850 bushels 
are harvested. How many bushels would be harvested from a 
field containing 344 acres of similar wheat ? 

82. If the tax on property, valued at $6500, is $144, what 
should be the tax on property valued at $3800 ? 

88. If a Troy ounce of standard silver is worth 85 cents, 
what is the intrinsic value of the standard silver dollar (112) ? 

8^. If the freight on 575 pounds is $1.84, what should be the 
freight on 975 pounds ^ 

85. If a railway company charges $13 for carrying one ton 480 
miles, what should be the charge on one ton for 650 miles ? 

36. The through rate from A to C, a distance of 900 miles, is 
$48 per car. What should be the portion of the A. & B. R.R. 
(425 miles), and the portion of the B. & C. R.R. (475 miles)? 

87. If 48 men can do a certain piece of work in 60 days, in 
what time can 64 men do the same work ^ 

88. If a Troy ounce (337) of silver is worth $1.20, what is the 
vahio of an Avoirdupois ounce ? 

89. The ratio of the diameter of a circle to its circumference 
is 1:3.141 6. What is the circumference of a circle whose diameter 
ia 475 feet P 

JIfi. If 276 long tons of coal last a manufacturer 21 months^ 
how long would 276 short tons last him ^ 

^l. \ Imnkrupt can pay 48 cents on a dollar. If his assets 
wor« $1887 more, ^^ could pay 65 cents. Find his debts and hit 
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COMPOUND PROPORTION. 

o^^. Compound Proportion is an equality of a conipuuiid 
tio and a simple ratio, or of two compound ratios. 

Tv.„o 4 men :6 men / .. <ftiA. a.«jn «/i 2 : 3 / i 8 ; 5 „^ , 

^''^*'' 8 days: 16 days \ " ^^^' ^'^^' »"^ 4 : 5 f •' "I 4 : 12 ^^^ comiHuind 

•oi>ortions. 

Ex. If 12 men earn $60 in 4 days, how much will IC men 
mi in 2 davs ? 

. , , V ' Analysis. — Since tlie answer (fourth term) is re- 

1 ! •){■•• 60: a:, quired in dollars, make 1^00 the third term of the 

'*' ' propj>rtion. If 12 men earn $60, 16 men will cam 

X^ * more; therefore make 12 the lirst term and 16 the 

2 second term of one ratio. If they earn $60 in 4 

^0 days, in 2 days they will earn less; therefore make 4 

jj ^ the first term and 2 the second term. The proportion 

— will then be stated as in the operation. To find the 

^ fourth or unknown term, divide the continued product 

of the means by the continued product of the extremes. 

;a quotient wiU be the answer. -Apply cancellation tis in the operation, by 

;:«ing the means at the right of a vertical line, and the extremes at the left. 
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525. KULE. — Take for the tlUrd term the number that 
'ty form a ratio with, or is of the same denomination as, 

iit-e answer. 

With each pair of similar terms remaining form a 
ratio as if the result depended upon these terms alone. 

Multiply the m^eans together, and, divide their product 
uy the product of the extremes, live quotient will he the 
required answer. 

Note. — Compound Proportion is sometimes called the "Double Rule cf 

rh«a" 

EXAMPLES. 

526. i. If it costs $39 to carpet a floor 16 feet long and 12 
feet wide^ what will it cost to carpet a floor 26 feet long and 20 
feet wide ? 

£. If a man can walk 360 miles in 12 dayi, walking 8 hours 
each day, how many hours a clay must he walk at the same rate 
to complete 450 miles in 20 days ? 

3, If 4 men can cut 56 acres of grass in 8 days, how mar^: 
acres can 6 men cut in 12 days ? 



\ 
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4- If it costs $1728 to pavc a street 800 feet long and 50 feet 
wide, what will it cost to pave a street 1200 feet long and 90 feet 
wide ? 

6, How many hours a day must 42 men work, to do in 45 days 
what 27 men can do in 28 davs of 10 hours each ? 

6, \1 the gas for 5 burners, 5 hours every evening for 10 days, 
costs $2.55, how many burners may be lighted 4 hours every 
evening for 15 days at a cost of $76.50 ? 

7. If 22 men can dig a ditch 4200 feet long, 5 feet wide, and 
3 feet deep, in 35 days of 9 hours each, in how many days of 11 
hours each will 252 men dig a ditch 2100 feet long, 3 feet wide, 
and 2 feet deep ? 

<9. If 3 men working 11 hours a day'can reap a field of 20 
acres in 11 days, in how many days can 9 men working 12 hours 
a day reap a field 3G0 yards long and 320 yards wide ? 

9, A person can read a book containing 220 pages, each of 
which contains 28 lines, and each line an average of 12 words, in 
5^ hours. How long will it take him to read a book containing 
400 pages, each of which contains 36 lines, and each line an 
average of 14 words ? 

10, Two gangs of 6 and 9 men are set to reap two fields of 35 
and 45 acres respectively. The first gang works 7 hours a day, 
and the latter 8 hours. If the first gang complete their work in 
12 days, in how many days will the second gang complete theirs ? 

11, A transportation company charges $20 for carrying 15000 
pounds 400 miles. How much ought they to charge for carrying 
60000 pounds 320 miles ? 

12, If 6 men build a wall 20 feet long, 6 feet high, and 4 feet 
thick, in 16 days, in what time will 24 merv build a wall 200 feet 
long, 8 feet high, and 6 feet thick ? 

13, If the interest of $100 for 1 year (360 days), at 6^, is $6, 
what is the interest of $1200 for 248 days at 8^ ? 

H. If the freight of 18 hhd. of sugar, each weighing 1200 lb., 
for 200 miles, is $320, what must be paid for the freight of 50 hhd, 
each weighing 960 lb., for 420 miles ? 

16, If 18 men, working 10 hours a day, can hoe 60 acres in 20 
days, how long will it take 50 boys, working 6 hours a day, to hoe 
96 acres, 6 men being equal to 10 boys ? 

16. If a block of marble 2 x 1 x 3 /if. weighs 1020 ponnds^ 
wh»i is the weight of a block 3 x 4 x 8/i^. f 



INSURANCE. 



527. Insurance is a contract by which one party (The 
Insurer or Underwriter) engages for a stipulated consideration 
(The Premium) to make up a loss which another may sustain. 

Insurance is effected on proj^erty against loss or damage by 
tire and water, and on lives of persons. (For Life Insurance, see 
Art. 651.) 

Insurance is also effected against accidents to persons, the breakage of 
plate-glass, the loss of live stock, and the dishonesty of employees. 

528. An Insurance Company is a company or corporation 
which insures against loss or damage. 

539. Insurance companies may be classified according to 
principles of organization as follows : — 1, Stock ; 2, Mutual ; 3, 
Mixed, or Stock and Mutual. 

530. A Stock Insurance Company is one in which the 
capital is owned by individuals, called stockholders. They alone 
share the profits and are liable for the losses. 

The business of a stock company and also of a mixed company, is managed 
by directors chosen by the stockholders. No policyholder, unless a stock- 
holder, has any voice in any way in the election of the officers, or in the 
management of its business. 

531. A Mutual Insurance Company is one in which 
there are no stockholders, and the profits and losses are shared 
among those who are insured (the policyholders). 

Non-participating policies, the holders of which do not share in the 
profits or losses, are issued by certain mutual and mixed companies. 

532. A Mixed Insurance Company is one which is con- 
ducted upon a combination of the stock and mutual plan. 

CFsually in a mixed company, all profits above a limited dividend to the 
stockholders are divided among the participating policyholders. 
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533* The Policy is the contract between the Infioranc*' 
Company (the Insurer or Underwriter) and the Insured. It con 
tains a description of the property insured, the amount of tb 
insurance, and the conditions under which the policy is issued. 

534* The Premium is the amount paid for the insurance. 

1. Preraium rates are expressed by giving the cost in cents of $100insiir- 
aiiee. The rate is sometimes expressed as a certain per cent, of the amount of 
the risk. Thiu», a late of 75 cents per $100 is equivalent to \%. 

2. The premium rates depend upon the nature of the risk, and the length 
of time for which the policy is issued. The rate for 3 years in many Fire 
Insurance Companies is twice the rate for one year. 

535« Short Rates are rates for a term less than a year. 

If an insurance policy is terminated at the request of the poUcyholder, 
the company rets ins the customary ** short rates" for the time the pohcy has 
been in force; if terminated at the option of the company, a ratable propor- 
tion of the premium is refunded for the unexpired term of the policy. 

536* An Insurance Agent is a i^erson who represents an 
insurance company or several companies, and acts for them in 
soliciting business, collecting premiums, adjusting losses, etc. 

537. An Insurance Broker is a person who effects insur- 
ance, for negotiating whicli he receives a commission or brokerage 
from the company taking the risk. 

Brokers are regarded as agents of the insured, and not of the insurance 
company. 

538* The Surplus of an insurance company is the excess of 
the assets over the liabilities (including capital and unearned 
premium). . 

FIRE INSURANCE. 

539. Fire Insurance refers to insurance against loss or 

damage bv fire. 

540. Ad justment of Losses. — In an ordinary fire insur- 
ance policy, a person who insures will be paid the extent of his 
loss up to the amount of his insurance ; but in policies contain- 
ing the "average clause/' the payment is such proportion of 
the loss as the amount of the insurance bears to the total value 
of the property. 
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1. The following is the usual form of the "average clause" above 
vdlerred to : ** It is a condition of this insurance, that if the whole value of 
tJie above described property, contained in any or all of the above mentioned 
buildings and premises, shall exceed the whole amount of insurance thereon, 
then, in case of loss or damage by fire, this policy shall eontril)ute to th<» 
payment of said loss or damage in the proportion only that the whole Jimouut 
of insurance on said property shall bear to the whole value of said profjeity, 
in 'all of said buildings, at the time said loss or damage may occur." 

2. Under a policy containing the "average clause," a person who insnr(\s 
$5000 on property worth $10000, would receive only |2500-in case of an actual 
loss of $5000; $1500 in a loss of $3000. 

8. Insurance companies usually reserve the privilege of replacing or 
iei>airing the damaged premises. 



MARINE INSURANCE. 

541* Marine Insurance refers to insurance of vessels and 
their cargoes against the dangers of navigation. 

1. Inland and Transit Insurance refer to insurance of merchandise 
while being transported from place to place either by rail or water routes, 
or both. 

2. Policies on cargoes are issued for a certain voyage, or from port to 
port, and on vessels for a specified time or for a certain voyage. 

3. The particular average clause is the clause which exempts the insur- 
ance company from the payment of any partial loss or particular average, 
unless it exceeds a certain per cent, of the value of the property. The 
particular average clause is sometimes applied to the value of each parcel or 
series of parcels, according to invoice numbers. 

4. Insurance Certificates, showing that certain property has been insured, 
and stating the amount of the insurance and the name of the party abroad 
who is authorized to make the settlement, are issued by marine companies. 
They are negotiable, and are usually sent to the consignee of the merchandise 
to make the loss payable at the port of destination, and to otherwise facilitate 
the adjustment of the insurance in case of loss. 

542. Adjustment of Losses. — In marine insurance, in 
case of loss or damage, tlie insurance company contributes such 
proportion of the loss as the amount of the insurance bears to the 
total value of the property. 

1. The adjustment of marine losses is on the same principle as the adjust- 
ment of fire policies containing the *' average clause " (540, 1). 

2. In the adjustment of marine losses, the pound sterlinij is usually 
estimated at $4.95. 



tits us A .rem. [ai*. sis 

pen Policy is one apon irhiL-h additioiuil inear- 
ttered it different times. It covers merchandise 
bipped on " Veseel or Vessels " from " Porta and 
Hta and PliK«s," for amounts '' as endorsed " and 



if the thipment, iuun« ot ressel, porta of shipment and 

bOUDt of the iaranoM, rate, ptcniiiun. snd a deecriptioD 

tentered on the policy or in a passbook, which is r^wU«d 

tj. (See El. 27, An. 544.) 

tos wilh paaer-books ottatbod and insnriDg metobaudiu 

Mge by Are, ■» bsued by fire iosttrance oonipaaies. 

Mt wbich corer oil risks whether accepted and endorsed on 

tre isnioJ to merchants who an m-tiving merchandise (roni 

and who do not slwajs havE^ a definite knontedge at tho 

Snch policies ushoIIt contain the following clause : "The 
entitled to premiums at their u^uul mtes on all shJpmenU 
\ 19 wsrrantpd by the assured to report every shipment on 
g advice thereof, or as soon thereafter as praoticable, nh«n 
n ahall be filed by the PresiJent of the Company," 
Ides oover the invoice cost and 10^ additional until the 

is endorsed on the policy or jiass-book. 

t» are sometimes i^ued nhicli covet: only such risks aa 
id endorsed wi the policy by the compauy. 

EXAMPLES. 

buildiui; was insured for ^'l^W in oue company at 
JW in another company at 1^'5 cents. What was 
\.m paid ? 

pf goods iv;is injured for SOOOO at ^%. What was 
nsurancc, ¥1.™j being elmrged for the policy ? 
tho total premium of tho following insurances: 
17000 at 4.j^, $5000 at 5;?, %;3500 at 45:^, 82000 ai 
■'fo, *i3000 at COA S4500 iit -iiif-. and S3(i00 at 1^5^? 
paid for an insurance of hiadO ; whi,t ivas the 

as paid for an insurance at the rate of 70^ per 
\% tho amount of tho risk ? 

was insured for $7500 for 1 year at 'i^%, stock for 
ad raw material fnr $3500 ut IJ^. Wliat was the 
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S, A cargo of merchandise was insured for $6500 at \jl^ 
including the risk of fire while on wharf awaiting shipment. 
What was the premium ? 

P. A building was insured Jan. 1, 1880, for $2000, for 7 years, «t 
b% ; what was the value of the unearned premium, Jan. 1, 1883 f 

10. A shipment of goods was insured in the Pacific Mutual 
Insurance Co. for $9600 at 75^ less 20^ in lieu of scrip and inter- 
est. What was the net cost of the insurance ? 

11. A house was insured for $5000 for 4 years at 60^ per 
annum. The house was destroyed by fire. What was the actual 
loss of the company, making no allowance for interest ? 

12. Find the cost of insuring a house for 3 years for $4000 at 
80^, and the furniture for $1200 at 80^, less lb% on both 
premiums. 

18. A cargo of hides having increased in value since the insur- 
ance was effected, the anticipated profits were insured for $3000 at 
1^% less 20^. What was the premium ? 

H. A factory (worth $3000) and its contents are insured for 
$10000 as follows : $2000 on building, $3000 on machinery (worth 
$5000), and $5000 on stock (worth $8000). The building ii 
damaged by fire to the amount of $1000, the machinery $4000, 
and stock is a total loss. How much is the claim against the 
insurance company ? 

15. A cargo of goods valued at $20000 was insured for $12000. 
If the goods were damaged to the amount of $15000, how much 
of the loss would be paid by the insurance company ? . (543.) 

16. A building is insured in several companies for $00000, and 
is damaged by fire to the extent of $24000. What per cent, of its 
risk is paid by each company ? 

17. A stock of goods was insured, May 1, for 1 year, for $6000, 
at 90^. The policy was cancelled Nov. 1, at the request of th« 
insured. How much was the return premium, the short rate for 
6 months being G3^ ? How much would have been returned by 
the company, if the policy had been cancelled at its request ? 

18. A quantity of merchandise valued at $6000 is insured for 
$5000. It is damaged by fire to the amount of $1728. How 
much of the loss is paid by the insurance company, the policy 
containing the '*' average clause^' ? (340.) 

19. What was paid for insuring a cargo of merchandise for 
$8750 at i% less 20^ ? 
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fiO. A factory and its contents are insured for $5000 in com- 
pany M, $5000 in N, $5000 in 0, $4000 in P, and $2500 in each 
of the following companies : Q, R, S, T, U, V, W, X, Y, and Z. 
What was the total premium, the rate heing %% less 10% ? 

21. The above insurance covered the following property : 
$4000 on building marked A on plan, $4000 on B, $5000 on C, 
$500 on D, $500 on E, $3500 on stock and materials in building 
marked A on plan, 18000 on machinery, etc., in A, $11500 on 
stock and materials in B and C, $4000 on machinery, etc., in B 
and C, $2500 on horses in D, $500 on harness, hay, feed, etc., 
in D. Suppose building A and its contents were totally destroyed 
by fire, what would be the loss of company M ? Of P ? Of T ? 

Note. — The above insarance waa divided pro rata among the eeveral 
companies, each policy designating the exact amount on each building, etc. 

22, In the above example, what is the amount of the risk of 
company M on the building marked A on plan ? On ? 

2S. The net invoice value of a quantity of goods is $6325, and 
the insured value $6500. The insured value is what per cent 
greater than the invoice value? 

2J^, A quantity of merchandise valued at $9035, is insured for 
$9000. What is the insurance on part of the same, the estimated 
value being $2638 ? 

25. If 500 packages of merchandise are insured for $2627.78, 
what is the insurance on GO packages ? 

26. The estimated sound value of a quantity of merchandise, 
damaged at sea, was $328.55, and the proceeds when sold at auc- 
tion, $299.35. How much of the loss was shared by the Insurance 
Co., the insurance having been $315.33 ? 

27. Make the extensions of the following ^^ open policy*^ and 
find the total amount. 



Date. 


Name of 
vessel. 


From. 


To. 


On. 




Amoimt 
insured 


Rate. 


Amount 
ofpre- 
minm. 


1881. 






j 








Sept. 2 


OtheUo. 


N. Y. via Hull 


Stockholm. 


50 Ba. Mdse. 


5100 


H 


• 


" 7 


Algeria. 


New York. 


Liverpool. 


68 " 


(( 


6675 


i 


• 


" 16 


Germanic. 


New York. 


Liverpool. 


92 " 


(( 


13500 


i 


WW WW 

• 


u 17 


Rialto. 


N. Y. via HuU. 


Christiania. 


6" 


tt 


600 


1 


• 


•* 23 


Otranto. 


N. Y. via Hull. 


Orebro. 


30" 


« 


2700 


H 


• 
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EXCHANGE. 



545* Exchange is the system by which merchants in distant 
places discharge their debts to each other without the transmission 
of money. 

Suppose, for example, A of New York owes B of Chicago $1000 for grain, 
and C of Chicago owes D of New York $1000 for dry goods. The two debts 
may be discharged by means of one d];^ft or bill of exchange without the 
transmission of money. Thus, B of Chicago draws on A of New York for 
$1000, and sells the draft to C of Chicago, who remits it to D of New York. 
D of New York presents the draft to A of New York for acceptance or pay- 
ment, and thus both debts are cancelled. There is in effect a setting-off or 
exchange of one debt for the other. 

The business of exchange is usually conducted through the medium of 
banks and bankers, who buy commercial bills and transmit them for credit to 
the places on which they are drawn. They also sell their own drafts on their 
correspondents in any amounts demanded. 

The greater part of the exchange in the United States is effected through 
the banks of New York, Boston, Philadelphia, Chicago, St. Louis, Baltimore, 
and San Francisco. The financial centres of Europe are London, Paris, 
Antwerp, Geneva, Amsterdam, Hamburg, Frankfort, Bremen, Berlin, and 
Vienna. 

546. A Bill of Exchange, or Draft, is an order or request 
addi^ssed by one person (the Drawer) to another (the Drawee), 
directing the payment of a specified sum of money to a third per- 
son (the Payee) or to his order. It is issued at one place and 
payable at another. (See Art. 495, 5-6.) 

For brevity, bills of exchange are frequently called "exchange." 
According to the laws of most States, drafts drawn in one State and pay- 
able in another, are termed foreign bills of exchange. For the purposes of 
this book, the term " domestic exchange" will be applied to bills drawn and 
payable in the United States. 

547. Bills of exchange are of two kinds. Inland or Domestic, 
and Foreign. 

548. A Domestic or Inland Bill of Exchange is one 
which is payable in the same country in which it is d.t«»^\^. 
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549. A Foreign Bill of Exchange is one wliich is payable 
in a different country from the one in wliich it is drawn ; as a 
draft drawn in the United States and payable in England. 

550* When drafts sell for more than their face value, exchange 
is above par or at a premium ; when for less than their face, below 
par or at a discount. 

When Chicago owes New York the same amount that New York owes 
Chica^, exchange wiU be at par ; that is, drafts 'will sell at their fiace value. 
When Chicago owes New York more than Now York owes Chicago, drafts on 
New York will sell at a premium ; there will be more buyers of exchange 
than sellers, and drafts will sell for more than their face value. When Chicago 
owes New York less than New York owes Chicago, the demand in Chicago 
for drafDS on New York will be less than the supply, and drafts will sell ibr 
less than their face value, or at a discount. 



DOMESTIC EXCHANGE. 

561. Domestic or Inland Exchange relates to drafts drawn 
<*t one place on another in the same country. 

553. The domestic exchanges on New York ab the places 
named were quoted as follows, May 7, 1881 : Savannah, -J- @ | 
premium; Charleston, \(^\ premium; New Orleans, $1.50 (^ 
$2.50 premium; St. Louis, 25 cents premium ; Chicago, 50 @ 75 
cents premium ; and Boston, 25 cents discount. 

1. At Savannah and Charleston the rates per cent, of the premium or 
discount are given. Thus, when exchange is quoted at \ premium, a draft of 
$100 maj be purchased for $100} ($100.25). 

2. At New Orleans, St. Louis, Chicago, and Boston, the premium or dis- 
count per $1000 is given. Thus, a draft of $1000 at $2.50 premium may be 
I)urchased for $1002.50. $2.50 per $1000 premium is equivalent to J% 
premium. 

3. The selling rates are about J% ($1.25) higher than the buying rates, 
and bankers' exchange is usually higher than commercial. 

4. The rate of domestic exchange is limited by the cost of shipping gold 
or currency by express, and the premium or discount will not exceed this cost. 
Thus, if a merchant in Chicago is charged a premium of $10 for a draft of 
$10000, and he can send the currency by express for $7.50, it will be to his 
advantage to remit by the latter method. 

The following appeared in a New York financial paper, May 8, 1881, the 
date of the above quotations: — ** The domestic exchanges at the" West are 
sufficiently high to permit of a movement of funds Eastivard, but at the East, 
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New. York funds are still at a discount and some shipments of gold and 
ourrencj continue to be made to the Eaatern cities." 

5. The preceding quotations refer to eight exchange. Time drafts are dis- 
ooonted in the same manner as promissory notes. In certain cases bankers in 
discounting notes and drafts payable in distant places, charge interest for the 
time required for the return of tlio money when the note or draft is paid ; and 
In the case of drafts drawn a certain number of days afler sight, bankers 
sometimes charge interest for the time required for the acceptance of the 
drafts. Thus, if a draft was drawn in New York on St. Louis and payable 
60 days after sight, it would require, in the ordinary course of the mails, 8 

days for the acceptance of the draft. The draft would be paid in 60 days, 
and 3 days would elapse before the money would be returned to New York. 
The banker would be justified in charging interest for 66 days, the interval 
between the day he advanced the money in New York, and the day it was 
returned to him again. If the draft was drawn on San Francisco, fully 16 
days (8 days for the acceptance and 8 days for the return of the money) 
would be added to the time of the draft. Between New York and San Fran- 
cisco and other distant places, money is frequently transferred by telegraph. 
(See Art. 499, 3.) 

EXAMPLES. 

553. 1, What is the value in Savannah of a draft on New 
York for $8750 at \% premium ? 

2. Find the cost in New Orleans of a draft on New York for 
$8375 at $2.50 premium. 

Find the value of the following drafts : 

Face. Exchange. Face. Exchange. 

S. $5000, \% premium. 8. $4287.75, 16^ discount. 

4. $4375, |;g discount. 9. $3416.33, 26)^ premium. 

5. $8417, ^^ premium. 10, $2825.49, $1.25 discount. 

6. $9873, 1^ premium. 11. $9873.62, $2.50 premium. 

7. $5284, 1^ discount. 12. $8412.75, 75)^ discount. 
IS. A of Chicago buys cattle for B of New York to the 

amount of $9858.07. How large a draft should be drawn on B, 
so that when sold at a discount of 60/^ (i^^)> the proceeds would 
be sufficient to pay the bill ? 

Note. — To find the face of a draft, uistead of dividing the value of the 
draft by the rate of exchange (in the above example, .OOi^t or .9995), business 
men and bankers calculate the premium or discount on the value of the draft, 
and subtract or add it to the value as the case requires. Thus, in the above 
example, the discount would be ^ of ^i^^ of $9858.07, or $493, which added 
to the given proceeds would produce the face $9863. This method produces 
too small a result in all cases, the error being equivalent to the percentage of 
the premium or discount. In this example the error is less than \ oent. 
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FOREIGN EXCHANGE. 

554» Foreign Exchange relates to drafts or bills of exchange 
drawn in one country and payable in another. 

555. To secure safety and speed in the transmission of foreign 
bills of exchange, they are drawn in sets of two or three of the 
same tenor and date. The separate bills are sent by different 
steamers, and when any one of them is paid, the others become 
void. Some merchants send only the first and second, and pre- 
serve the third. 

SET OF EXCHANGE. 

(1.) 

Exchange for £1000. New York, May 16, 1889. 

Sixty days after sight of this First of Exchange (Second and 
Third unpaid), pay to the order of A. T. Stewart & Co., One 
Thousand Pounds Sterling, value received, and charge the same 
to account of 

No. 17S8. Brown" Brothers & Co. 

To Brown, Shipley & Co., \ 
London, England. J 

(2.) 
Exchange for £1000. New York, May 16, 1889. 

Sixty days after sight of this Second of Exchange (First and 
Third unpaid), pay to the order of A. T. Stewart & Co., One 
Thousand Pounds Sterling, value received, and charge the same 
to account of 

No. 1738. Brown Brothers & Oo. 

To Brown, Shipley & Co., ) 
London, England, j 

(3.) 
Exchange por £1000. New York, May 16, 1889. 

Sixty days after sight of this Third of Exchange (First and 
Second unpaid), pay to the order of A. T. Stewart & Co., One 
Thousand Pounds Sterling, value received, and charge the same 
to account of 

No. 1738. Brown Brothers & Co. 

To Brown, Shipley & Co., 



/ 



London, England 
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9«reign blDs of exchange are usually drawn in the moneys of acoount of 
the countries in which they are payable. Thus, drafts on England are usually 
drawn m pounds, Fhillings, niid {:)ence; en France, Belgium, and Switzerland, 
IB francs; on Germany, in iiwirks; on tiie Netherlands (Holland), in guilders. 

Foreign bills of exc}iange ure usually drawn at sight (3 days) or at sixty 
((J8 days) days' sight. Sight drafts are frequently called ** short " exchange, 
and (K) day drafts, **long'' exchange. ''Long" exchange is sold at a rate 
b^low that for ''short" exchange, sufficient to equalize the difference in 
interest between the dates of maturity of tlie two classes of bills. 

556. A Letter of Credit is an instrument issued by a 
banker and addressed to bankers generally, by which the holder 
aiAy draw funds at different places and in amounts to suit hia 
•onvenience, the total amount drawn not exceeding the limit of 
the letter of credit. 

A hiU of excliange is payable at a certain place, at a certain fixed time, 
and for a certain amount, while a letter of credit is payable at different places, 
at different times, and in different amounts. 

A person who intends to travel in foreign countries, may procure a letter 
of credit by depositing eitlier cash or securities with a foreign exchange 
banker for the amount of the letter. When the American banker is notified 
of the payment of the traveler's drafts in London, he debits the account d 
the holder of the letter of credit with the amount drawn and the charges, at 
the current rate of exchange. A small rate of interest is sometimes allowed 
the account, and a settlement is made on the return of the traveler. 



657. The Intrinsic Par of Exchange is the value of the 
monetary unit of one country expressed in that of another, and is 
based on the comparative fineness and weight of the coins, as 
determined by assay. (See Art. 566.) 

558. The Commercial Par of Exchange is the market 

value in one country of the coins of another. 

559. The Commercial Rate of Exchange is the market 
or buying and selling value in one country of the drafts on another. 

* 

1. In giving quotations of foreign exchange, no reference is made to the 
par value, the quotations being given by nnans of equivalents. 

2. Premium or discount for exchange cannot long exceed the transporta- 
tion charges and insurance of shipping coin; for, if a merchant can ship gold 
cheaper than he can buy a bill of excliange, he will choose the former method 
of paying his indebtedness. When sight excliange is 4.84, gold can be Im- 
ported at a small profit; and when sight exchange it 4.89f, gold ean be 
exported '^t a profit. 
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8. When e:».Jiuige is above par, ve are exporters of gold; when belcyw 
par. we are importers of gold. 

560« Exchange on England (Sterling exchange) is quoted by 
giving the value of £1 in dollars and cents. 

Thus, when exchange is 4.84, a draft of £1 will cost f4.84; of £100, $484. 
The intrinsic par value of £1 is $4.8665 (566). 

561* Exchange on France, Belgium, and Switzerland is quoted 
by giving the value of $1 in francs and centimes (hundredths of a 
franc). 

Thus, when exchange is 5.27^, $1 will buy a bill of S francs and 37} 
centimes; a draft of 1000 francs will cost $189.57 (1000 -i- 5.271). The 
intrinsic par value of 1 franc is 19^^ cents (566); of the equivalent exchange, 
5.18i (1.00 -H .193). 

In French, Belgian, and Swiss exchange, the higher the apparent rate, 
the less the value of the draft. Thus, when exchange is 5.13, a draft of 1000 
francs is worth $194.93, and each franc is worth 19^^^ cents. When exchange 
is 5.2(>{f the same draft would be worth $189.98, and each franc 19 cents. 

562* Exchange on Amsterdam (Netherlands) is quoted by 
giving the value of one guilder (giilden) or florin in IT. S. cents. 

The intrinsic par value of 1 guilder is 40^ cents (566). 

563. Bxchange on Germany is quoted by giving the value of 
4 reichsmar^s in cents. 

The intrinsic par value of t mark is 23^ cents (566); of 4 marks 95 f,^ 
oents. 

664. Documentary Exchange is a bill drawn by a shipper 
upon his consignee against merchandise shipped, accompanied bv 
the letter of hypothecation, the bill of lading ^^ to order,'" and the 
insurance certificates covering the property against which the bill 
is drawn. 

565* Exchange on London in the countries named, and at 
London on the same countries, is quoted as follows: 

United States, by giving the value of £1 in dollars and cents. 
France and Belgium, by giving the value of £1 in francs and centii 
Germany, by giving the value of £1 in marks and pfenniges. 
Austria, by gi^^ng the value of £1 in florins and loreutzers. 
Netherlands, by giving the value of £1 in guilders and cents, 
India, by giving the value of 1 rupee in shillmgs and \ieiD»^ 
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566. Foreign Moneys of Account. 



Country. 

Argentine Kepublic 

Austria.. 

Belgium , 

Bolivia , 

Brazil 

British America. . . . 

Chili , 

Cuba 

Denmark 

Ecuador 

Egypt .. 

France 

German Empire. . . 

Great Britain 

Greece 

Hayti 

India 

Italy 

Japan 

Liberia 

Mexico 

Netherlands 

Norway 

Peru 

Portugal 

Russia 

Spain 

Sweden 

Switzerland 

Tripoli 

Turkey 

U. S. of Colombia. 
Venezuela 



Standard. 



Gold and silver. 

Silver 

Gold and silver. 

Silver 

Gold 

Gold 

Gold and silver. 
Gold and silver. 

Gold 

Silver 

Gold 

Gold and silver. 

Gold 

Gold 

Gold and silver. 
Gold and silver. 

Silver 

Gold and silver. 

Gold and silver. 

Gold 

Silver 

Gold and silver. 

Gold 

Silver. 

Gold 

Silver. 

Gold and silver. 

Gold 

Gold and silver. 

Silver. 

Gold 

Silver. 

Gold and silver. 



Monetaiy Unit. 



Peso of 100 centavos. . . 

Florin of 100 kreutzers. 
•Franc of 100 centimes. . 
*>Boliviano,100 centavos. 

Milreis of 1000 reis. . . . 

Dollar of 100 cents . . . . 

Peso of 100 centavos .. . 

Peso of 100 centavos .. . 

•Crown of 100 6re 

^'Sucre of 100 centavos. . 

Pound of 100 piasters. . 
•Franc of 100 centimes. . 

Mark of 100 pfennige. . 

Pound of 20 shillings. . 
•Drachma of 100 lepta. . 
<• Gourde of 100 centavos. 

Rupee of 16 annas" 

•Lira of 100 centesimi . . 

Yenof 100sen^^^^*^•• 
( Silver. 

Dollar of 100 cents . . . . 

Dollar of 100 centavos. 

Florin of 100 cents. . . . 

•Crown of 100 6re 

•'Sol of 100 centavos. . . . 

Milreis of 1000 reis . . . . 

Rouble of 100 copecks . 
^Peseta of 100 centimes. 

•Crown of 100 6re 

•Franc of 100 centimes.. 

Mahbub of 20 piasters . 

Piaster of 40 paras 

*'Peso of 100 centavos. . . 
•Bolivar of 100 centavos. 



Yahieiii 
U. S. Gold. 



.96,5 
.35,9 
.19,3 
.72,7 
.54,6 
$1.00 
.91,2 
.93,2 
.26,8 
.72,7 

494,3 
.19,3 
.23,8 

486,6| 
.19,3 
.96,5 
.34,6 
.19,3 
.99,7 
.78,4 

1.00 
.79 
.40,2 
.26,8 
.72,7 

1.08 
.58,2 
.19,3 
.26,8 
.19,3 
.65,6 
.04,4 
.72,7 
.19,3 



The above rates, proclaimed by the Secretary of the Treasury, Jan. 1, 1887, are used in 
estimating, for Cnstom-Hoiise purposes, the values of all foreign merchandise made oat in 
any of said currencies. 

(•) The franc of France, Belgium, and Switzerland, the peseta of Spain, the drachma of 
Greece, the lira of Italy, and the bolivar of Yenezuela have the same value. 

0>) The mere of Ecuador, the peso of United States of Colombia, the bMvkmo of Bolivia, 
%nd the sol of Peru have the same value. 

(«) The crowns of Norway, Sweden, and Denmark have the same vajoe. 

(<>) The gownU of Hayti and the peso of the Argentine BepabUe hav« the mbm vitaia. 

'■^ The anna oontalni 12 pist 



.^v«M4 MXAMFLMB. SM 

EXAMPLES. 

567. i. Find the cost of a bill of exchange ou London for 
£225 at 4.81|. (560) 

Analysis.— If £1 costs $4.81}, £225 wUl cost 225 times $4.81*. 

2. What is the value of a draft for £324 le.*?. at 4.87i ? 

Analysis. — Write one-half of the greatest even number of shillings a« 
tenths of a pound, and if there be an odd shilling write 5 hundredths. 
£324 16«. = £324.8. (See Art. 342, Ex. 12, Note.) The value of £324 16«. 
at 4.87J is found by multiplying $4.87i by 324.8. 

S. Find the value of a draft on London for £379 12*. 7fl?., at 
4.86|. 

OFBBATXOir. 

379.6 

4.86| 

Analysis. — If each penny be regarded as 2 cents, th'3 

^^^ result will be sufficiently accurate. For \\d, the maximum 

475 number of pence in any example, and exchange at 4.91, the 

22776 error would be only \ cent. $4.86f x 379.6 = |1846.28. 

30368 $1846.28 + $0.14 = $1846.42. To save one addition, add 

1 ^1 ft J. ^^® -^^ cents to the partial products as in the operation. 

14 



1846.420 

Find the value of Find the value of 

4. £500 at 4.81i. 8. £512 135. at 4.84|. 

5. £775 at 4.851. 9. £834 6*'. U, at 4.88|. 

6. £837 at 4.83f 10, £675 \\s, 8d. at 4.87^. 

7. £84 Ss. at 4.85. 12. £225 7^. 6d, at 4. 82 J. 

12. Find the cost of a bill of exchange on Liverpool, for £875 
125. 6d. at the par value. (560) 

13. What are the proceeds of a draft of £959 55. 4rf., sold 
through a broker, at 4.79^, brokerage i% ? 

14' An exporter sold a draft for £540 35. on Manchester, pay- 
able in London, at 4.84, brokerage ^%. What were the proceeds ? 

15. Find the proceeds of a draft on Newcastle-on-Tyne, at 60 
days' sight for £1764 155., payable in London, at 4.82, brokerage 
on exchange 1%. 

16. An importer purchased a bill of exchange on London, at 3 
days' sights for £488 165. 6d., at 4.85i. What was the coft t 
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17, How much exchange on London at 4.81J will $821.99 buy : 

Analysis. — $4.81f will buy exchange for £1 : henc€, $821.99 will buy as 
many pounds as $4.81J are contained in $821.99. or £170.625. £170.625 = 
£170 12«. ^, (See Art. 289, and Art. 342, Ex. 19, Note.) 

18, Wliat will be the face of a 3 days' bill of exchange on 
[jondon that can be bought for $?5964.13, exchange 4. 86 J ? 

19, The face of a bill of exchange was £875, and its cost was 
$4233.91. What was the rate of exchange ? 

20, An exporter received $9063.22 for a bill of exchange that 
was sold through a broker at $4. 86 J ; what was the face of the 
bill, the broker's commission being \% ? 

21, Find the cost of a bill of exchange on Paris for 7000 francs 
at 5.21f 

OPEBATIOH. 

5.21^ ) 7000 Analysis.— Since 5.21} francs cost $1, 

g g '7000 francs will cost as many dollars as 5.21} 

xrancs are contained times in 7000 francs. 



41.75 ) 56000.0000 ( 

Find the value of , Find the value of 

22. 6000 francs at 5.16. 25, 8475 francs at 5.19f 

2S. 5000 francs at 5.1 8|. 26. 7216 francs at 5.17}. 

2^. 4000 francs at 5.21|. 27, 987.60 francs at 5.20|. 

28, Find the cost of a draft on Antwerp at 3 days' sight, for 
9640 francs, at 5.19|. 

29, What is the value of a draft on London for £416 165. Zd,, 
at4.85|? 

30, Sold exchange on Geneva, through a broker, for 8000 
francs at 60 days' sight ; what were the proceeds of the draft, 
exchange being 5.20|, brokerage \% ? 

SI. What are the proceeds of a draft on Paris for 12420 francs, 
at 5.19f, brokerage on exchange \% ? 

32, What will it cost to remit to Antwerp 8750 francs at the 
par value ? (561) 

33, Sold through a broker a draft on Geneva for 7324 francs. 
What were the proceeds, exchange being 5.18|, brokerage \% ? 

SJ^, What will be the face of a bill of exchange on Geneva that 
can be bought for $15372, exchange selling at 5.22} ? 

86, Paid for a draft on Paris $3460.32 ; what was the face of 
the draft, exchange being 5.19| ? 
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S6. A merchant paid $6272 for a bill of ezohange of 82512^ 
francs ; what was the rate of exchange ? 

37. Find the cost of a bill of exchange on Hamburg for 
14400 marks (Beichsmarks) at 94|. 



OFBBATIOa'. 

4 )14400 

3600 
.94i 



Ai((ALY8iB.~Since ^ marks coet $0.94}, 14400 marks will 
cost 8600 (14400 -i- 4) times $0.94}, or $8388.50. 



3388.50 

Find the value of 

38. 7200 marks at 94. jl. 1237 marks at 93|. 

39. 8416 marks at 93f 4^. 9894 marks at 95f 
J^O. 3456 marks at 95}. J^S. 6515 marks at 94f . 

J^,. What is the cost of ^ bill of exchange on Frankfort for 
16200 marks at 95 J? 

^5. Sold a bill of exchange on Hamburg for 13200 marks, at 
94J ; what was the amount received, brokerage J^? 

JfB. An importer purchased a bill of exchange on London for 
£318 105. 7i., at 4.85f ; what did it cost ? 

Ji.7. What were the proceeds of a draft, sold through a broker, 
for 8748 marks, at 94f, brokerage ^J^ ? 

iS. An exporter sold a draft on Paris for 12275 francs, at 
5.19|; what were the proceeds, brokerage \% ? 

^9. What is the face of a bill on Hamburg that cost $816, 
exchange 94|^ ? 

Analysis. — Since $.94^ wiU buy 4 marks, $816 will buy 4 times as many 
marks as $0.94^ is contained times in $816. 

50, What is the face of a 3 days' draft on Bremen, that was 
purchased in New York for $3261.60, exchange 94| ? 

6L The cost of a draft of 12320 marks was $2922.15 ; what 
was the rate of exchange ? 

52. Find the cost of a bill of exchange on Amsterdam, for 
7240 guilders, at 40|. 

53. Find the cost of a bill of exchange on Amsterdam, at 
60 days' sight, for 12480 guilders, exchange 39|. 

5^. An exporter received $1890.86 for a bill of exchange on 
Amsterdam; what was its face, exchange being 41^, brokerage 
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56. At 40fy how mnch exchange on Amsterdam «irill $2877.93 
buy? 

56. The value of a draft of 5280 guilders is $2145 ; what is 
the quotation ? 

57. The dividends of the N. Y. C. and H. R B. Co., are paid 
in London at the rate of 49^ pence to the dollar. What is the 
equivalent rate of exchange ? 

58. Find the value in XJ. S. money of 16319 bushels of wheat 
at 4s. ^|d, per bushel, exchange 4.86 J. 

59. A merchant sent a messenger with a bill of exchange of 
20000 francs to two bankers, A and B, with instructions to sell it 
to the best advantage. A offered 5.27 and B 5.27^. The messen- 
ger imprudently accepted the latter offer. How much did the 
merchant lose by the ignorance of the messenger? 

60. When United States 4 per cent, consols are quoted in New 
York at 114^, and sterling exchange at 4.83J, what should be the 
London quotation of the bonds ? What should be the London quo- 
tation of 4J per cent, bonds, the New York quotation being 113 J ? 

Note. — In London, all American securities are quoted on an assumed 
value of the pound sterling of $5, instead of the actual value of $4.8665, or, 
more definitely speaking, its commercial value determined by the rate of 
exchange. Multiplying the New York quotation by 5 and dividing by the 
Tate of exchange, the result will be the equivalent London quotation. 

61. When American railway stocks are quoted in London at 
88, what is the equivalent New York quotation, sterling exchange 
being quoted in New York at 4.88J ? 

S2. What is the London equivalent of a New York quotation 
of 142, exchange being 4.83 ? 

6S. At Paris, what is the value of a draft on London of £550, 
exchange being 25.36^? 

61^, At London, what is the cost of a draft on Hamburg of 
8000 marks, exchange being 20.45 ? 

65, x\t Vienna, what is the cost of a draft on London of £625, 
exchange being 11.75? 

66, At London, what is the value of a draft on Calcutta of 
12000 rupees, exchange being quoted at Is. 8^^. ? 

6T. A commission merchant wishes to remit $2475 to his 
principal in England. How large a draft must he purchase, 
exchange being 4.83^? 
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EQUATION OF ACCOUNTS- 



'"- SOS. EQuation of Aoooiints (called also Equation of Pay- 

and Averaging Accounts) is the process of finding tke time 

~^rk0n seyeral debts due at different dates may be paid in one 

without loss of interest to either party. It is also the 

of finding the time when the balance of an account having 

liOifch debits and credits may be paid without loss of interest to 

_;ei£her party. This time is called the equated or average time. 

-^ Note. — It is important that the commercial student be thoroughly drilleil 
intlie theory and practice of Equation of Accounts, as examples in this sub- 
^ JMOt are of frequent occurrence in many wholesale and commission houses. 

^ 569. To find the equated time when the items of the 
"" account are all on the same sid^> i e., all debits or all 
credits. 

Analytical Steps. — ^By assuming a certain date as the time of settle- 
E ment, we find what the loss or gain of interest would be to the payer if all 
the bills were paid by him on that date. We next find in how many days the 
total amount of the bills would produce a sum equivalent to this loss or gain of 
interest, and find the true day of settlement by counting forward or back- 
ward this number of days from the assumed date. Thus, if the sum of the 
' several bills is |1000, and the loss of interest to the payer at the assumed 
date of settlement is $10 (the interest of $1000 at 60 days at 6 % ), it Is evident 
that the true date of settlement, or the time when there would be no loss of 
interest to either party, must be 60 days after the assumed date. 

NoTBS. — 1. The interest on the bills paid after they became due would 
equal the interest on the bills paid in advance, the former being a gain to the 
pajer, and the latter, a loss. 

2. Any date may be assumed as the time of settlement. For convenience, 
fhe earliest or latest date is generally used. If the earliest dhto is lakeUf the 
eftimated Interest is a loss to the payer ; if the latent « <* *aken, the interest la 
mcair. 



9M MQUATJON or ACCOUNTS. (Avt. 

When the ttmo Is fonnd bj Compoand 6nbtniettan» or Mch mooCh li 
rcgatded as 80 dayis, the last day of the month preceding the euliest ttam H 
the most convenient. (See second interest method.) 

In Equation Tables, Dec. 81 or Jan. 1 is taken for all ezamplea. 

The assumed date is sometimes called the focal date. 

8. Anj rate of interest may bo used in making the computations* 6 and 
12 being the most convenient rates. 

670. Ex. At what date may the following bills of merchan- 
dise be paid in one amoant without loss of interest to either 
party ? Due Apr. 10, 1114 ; due Apr. 26^ $140 ; doe May 22, 
$320; due June 6, $976. 

Operation. — ^Product Method. 

Due Apr. 10, $114 x = 

" '' 26, 140 X 16 = 2240 

" May 22, 320 x 42 = 13440 

•• June 6, jn X 67 = 55632 

1660 ) 71312 ( 46 days 

after Apr. 10, or May 26. 

ASTALTSiB.— For convenience, assume Apr. 10, the earliest dne date, as 
the time of settlement. If the first hill, which is dne Apr. 10, is paid on that 
date, there will he no loss or gain of interest to either party. If the second 
bill, which is due Apr. 26, is paid Apr. 10, 16 da/s before it is due, there will 
be a loss to the payer of the interest or the use of $140 for 16 days, or $2240 for 
1 day. On the third bill, there will be a loss of the interest of $320 for 
42 days, or $13440 for 1 day. On the fourth bill, there will be a loss of the 
interest of $976 for 57 days, or $55632 for 1 day. If all the bills are paid 
Apr. 10, there will be a loss to the payer of the interest of $71312 for 1 day, 
or of $1550 for 46 days. Since the loss of interest to the payer is equivalent 
to the interest of the total amount of the bills for 46 days, it is evident that 
the day when there would be no loss of interest must be 46 days after 
Apr. 10, or May 26. The payer is entitled to defer payment 46 days after the 
assumed date as a compensation for the estimated loss. 

The gain of interest to the payer on the first three bills, which are pajd 
after they are due, equals the loss of interest on the fourth bill, which is paid 
before it is due. 

FB007. 

The interest of $114 for 46 days at 6^ is $0,874 

" '^ " 140 '* 30 '' '* ...... .70 

'^ *' 320 ^' 4 " " ...... .218 

Total gain of interest to the payer 1.787 

The interest (a loss to the payer) of $976 for 11 days is • L789 



ST«.] mquATios of Accouy^TM. 

ITomL — L In finding the number of d&js from the assumed data to tti» 
dates^ instead of calculating from the assumed date each time, find Urn 
tntarral from one dale to the next and add i: to the last number of dajt. 
Thus, trom Apr. 10 to Xaj 22 is 42 dars^ and from Mar 22 to June fi, 15 days ; 
henoe, from Apr. 10 to June 6 is 57 <42 + lo) days. (See Ait. 310, Ex. 8.) 

2. To determine the due date, find the number of days in the operation 
nearest to the qaotient, and add or subtract, as may be necessary, the differ- 
anoe between ifc and the quotient, to its corresponding date. Thus, in tha 
above exampla^ the number of days in the operation nearest to the quotient is 
42^ hence the due date is 4 (46—42) days after May 22, or May 26. (See Art. 

Sll,Ex.ia; 

S. If the fraction of the quotient is less than |, disregard it ; if more thaa 
|, add 1 day to the intend number of days in the quotient. 

671. KcLE FOB THE Pboduct ilETHOD. — ^issiims the 
earliest due date as the day of settlement for all tlie items. 
Multiply eacJi item by the number of days intervening 
between the assumed date of settlement and the date of the 
item; and divide i/ie sum of the several products by the 
suWf of the account. Count for^xmrd from the assii m ed date 
the nuniber of days obtained in the quotient. Tlie resuU 
win be tlie equated time, 

572. Operatiox. — First Interest Methods 







Davs. Interest 


Ihie Apr. 10, 


$1U 


$.00 


'' •' 26, 


140 


j .233 for 10 davg. 
1 .14 " 6 '' 


" May 22, 


320 


j l.GO " 30 '* 
1 .64 " 12 '* 
(4.88 " 30 " 


*' June 6, 


976 


57 \ 2.44 " 15 '' 


60) 


15.50 


(1.952 " 1^ '' 




.258 


) 11.885 ( 46 days 

after Apr. 10, or May t6 



Analysis. — Assume Apr. 10, the earliest due date, as the time of settle 
men|. If the total amount ($1550) of the bills is paid Apr. 10, the assumed data 
of Beftlbment, there will be a loss of interest to the payer of $11.88i The 
interest of $1550 for 60 days at 6^ is $15.50, and for 1 day. $0,258. It will 
take $1550 to produce $11,885 interest as many days as $0,258 is contained 
times in $11,885, or 46 days. If, at the assumed date of 6etti«3ment, there la a 
loss to the payer of the interest of $1550 for 40 days, the true day of setfle^ 
^amt muat be 46 daya later, or May 26. 
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QUATTOy OF ACCOUNTS. 
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5. Average the following account : 

New Yobk, July 1, 188B. 
MiEBSSBS. BiCEy Snx & Co., 

To LoBD & Tatlob, Dr. 



1888. 

Apr. 4 
'' 21 

May 13 
'' 25 

Jnne 16 



Mdse. 30 days per bill rendered. 
it 30 '* " " 

t< 3Q €C €i tC 

€< 30 f< €t €€ 

Due by equation June *, 1882. 




Note. — ^When several bills are sold on a oommon term of credit, first 
find the average date of purchase, and to the result add the common term of 
credit. 

Certain merchants sell uniformly on the same term d credit, while others 
sell on different credits, depending upon the class of floods, the standing ef 
the customer, the state of the market, etc. (See Art. 416.) 

6. A. Hamilton bought of F. A. Leggett & Co., several bills of 
goods, as follows : 

May 16, a bill of $212.46 on 60 days' credit 

'' 28, " 318.40 " 60 

June 6, " 276.64 '' 60 

" 21, '' 187.83 '' 60 

July 13, '' 835.60 " 60 



€f 


€C 


€€ 


(( 


<C 


t€ 


tc 


(€ 



A 60-day note for the whole amount is given in settlement. 
What must be its date, no allowance being made for the days of 
grace? 

7. Sold on a credit of 90 days the following bills of goods: 
Mar. 4, $194.13; Mar. 27, $222.36; Apr. 12, $538.72; May 3, 
$432.64; May 28, $303.10. What is the equated time of pay- 
ment ? How much will settle the account Aug. 1, at 6^ ? How 
^uch July 1 ? 

Note. — When monthly statements are sent to customers the accounts 
are frequently averaged. (See Ex. 5.) When the account is averaged, the 
simplest method of finding the cash balance due at a certain date, is to cal- 
culate the interest on the total amount from the average date to the time of 
payment, and add it, if the time of settlement is after the average date, and 
9ubtxBct it, if before^ 



a fractkm of a daj is Dot ocnsiiered in detennining tbe avera^ 
mathod of finding the cash balance is not as aocnrate as that of 
', in wliich the interest is rpckoned on each item separately. 

A oommission merchant sold several bills of goods, on a 
of 4 months, as follows : Aug. IG, 1881, $38T ; Sept. 4, 
•243.60; Sept. 18, 1881, t63T.:3; Oct. 28, 1881, $165.50; 
10, 1881, $850.45. What is the equated time of payment ? 

KOKB. — The above account may be averaged by first finding the average 

of purchase, and adding the common term of credit , or by finding the 

date of each bill sejiarately, and determining the average due date from 

dflteB thus found. Since the months have not uniformly the same num- 

of days, the results by the two methods sometimes differ by one or more 

^^M, when the common term of credit is expressed in months. 

9. Bought goods on C months* credit as follows : Feb. 16, 
1881, tSre.SO; Mar. 12, 1881, $;287.40; Mar. 19, 1881, $612.87; 
Apr. 5, 1881, $345.00; Apr. 20, 1881, $134.80; June 1, 1881, 
$612.35. What is the average time of maturity ? How much 
would balance the account Jan. 1, 1882 ? How much Oct, 1, 1881 ? 

10. Park and Tilford sold to R M. Bishop & Co. the following 
billfl of merchandise on CO days' credit: Feb. 24, $176.82; Feb. 
28, $327.40; Mar. 16, $282.75 ; Mar. 28, $512.14; Apr. 7, $438.36; 
Apr. 14, $109.70 ; May 1, $032.65. What is the equated time of 
payment, and how much would be required to balance the account 
June 1 ? How much July 1 ? 

11. The following bills of merchandise were purchased on 4 
months' credit: June 1, $237.10; June 18, $146.75; June 30, 
$333.84 ; July 5, $410 ; July 16, $535.62 ; July 27, $912.33 ; Aug. 
13, $345.00. A note payable in 4 months was given in settlement 
What was its date, no allowance being made for the days of 
grace? 

12. Bought goods on 60 days* credit as follows: Aug. 11, 
$487.60 ; Aug. 20, $398.30 ; Sept. 1, $411.26 ; Sept 13, $283.36 : 
Sept 22, $112.43 ; Sept 30, $555.55 ; Oct 20, $342.48 ; Nov. 4, 
$337.64. What is the average due date ? 

13. What is the average time for the payment of the following 
bills, each being sold on a credit of 4 months ? Feb. 29, $224.37 ; 
Mar. 13, $642.50 ; Mar. 31, $377.65 ; May 4, $510.10 ; May 19, 
$388.84 ; June 3, $476.25 ; June 19, $227^0 ; June 30, $562.76. 
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14 Bought several bills of goods as stated below : 

June 3, a bill of $375 on 30 days' credit. 

" 28, " 420 '' 60 " " 

July 16, " 560 " 4 months'" 

Sept 4, " 228 " 90 days' " 

What is the equated time of payment ? 

Note. — When the bills are sold on different terms of credit, first find the 
due date of each bill separately as in the following operation. 

Opebation. — Pboduct Method. 



Date of purchase. Credit. 

June 3, 30 days, 

'' 28, 60 " 
July IG, 4 mo., 

Sept 4, 90 days. 



Due date. 


Aznonnt. 


Days. Products. 


July 3, 


*375 X 


- 


Aug. 27, 


420 X 


55 = *♦*♦* 


Nov. 16, 


560 X 


**♦ -_ **♦♦♦ 


Dee. 3, 


228 X 


♦** __ **♦** 



♦*♦« 



) 



4e4e4i«## / ilp¥ 



(♦♦days* 



Operation. — Approximate Interest Method.* 



Mo. 





Days. 



Credit. 



June 3, $375, 30 days, ] 



(€ 



28, 420, 60 



€C 



1 July 16, 560, 4 mo., - 



8 Sept. 4, 228 , 90 
2 ) 15.83 



Interest 






$1,875 for 


1 mo. 


.187 


<i 


3 days. 


4.20 


iC 


2 mo. 


1.68 


<c 


24 days. 


.28 


a 


4 " 


11.20 


a 


4: mo. 


2.80 


t< 


1 '' 


.933 


tc 


10 dsLjB. 


.56 


f< 


6 " 


6.84 


<i 


6 mo. 


.153 


(< 


4 days. 



7.915 



7.915 ) 30.708 ( 3 mo. 26 da. after 
23.745 May 31, or Sept 2& 

6.963 
30 



7.915) 208.890 (26 days. 



• See seoond ioterett method. Art 5 78. 
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15. What is the equated time for the payment of the following 
Ob? 

July 5, 1882, $516.60 on 4 months' credit. 

28, '' 327.35 " 60 days' 

Aug. 15, " 147.84 '' 4 months' 

Sept 8, " 485.42 '' 30 days' " 

"^ 25, '' 230.39 " 60 '' " 

16. Sold several bUls of goods as follows : 

May 4, a bill of $418.75 on 30 days' credit 
" 16, " 322.86 " 60 « « 

June 1, " 513.44 « 4 months' ^* 

" 12, '' 118.70 " 60 days' " 

" 30, " 786.30 " 6 months'" 

July 16, " 274.85 " 60 days' " 

What is the average time of payment, and how much would 
alance the account Sept. 1 ? How much Oct. 1 ? 

17. What is the average time of maturity for the payment of 
he following bills ? 



Mar. 


4, 


1883, 


$117.26 


on 


4 months' credit 


a 


21, 


<( 


97.43 


a 


30 days' « 


€C 


29, 


(( 


243.84 


i( 


60 " '* 


Apr. 


16, 


<( 


376.14 


(t 


4 months* " 


ec 


30, 


<i 


182.75 


(( 


90 days' •< 


May 


18, 


ee 


412.50 


a 


60 " " 


June 


1, 


u 


518.65 


a 


30 " " 



18. Bought goods of Henry Welsh as follows : 

Nov. 13, 1881, a bill of $138.42 on 30 days' credit 

" 30, '' '' 416.10 '' 60 " 

Dec. 16, " " 324.70 " 30 " " 

Jan. 5, 1882, " 586.85 '' 4 months' '' 

'' 26, " " 234.38 '' 60 days' " 

Feb. 12, '' '' 93.60 " 4 months' '* 

'* 23, '' " 618.75 '' 30 days' " 

Mar. 5, '' '' 374.36 " 60 " " 

What is the equated time for the payment of the whole P 
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19. Ayerage the following sales : 

fiept 4, 1881, 1187.16 on 6 monthg" credit. 



€i 


16. 




332.40 




30 days' 


€< 


24, 




612.75 




6 months' 


Oct 


6, 




164.60 




6 " 


ti 


27, 




187.30 




6 


Nov. 


6, 




436.75 




60 days' 


4€ 


16, 




126.00 




6 months' 



JO. Average the following account : 

Dec. 1, 1882, $246.75 on 30 days' credit 

12, '' 312.40 '' 60 " 

26, '' 819.46 " 4 months' 

Jan. 2, 1883, 074.32 '' 4 

" 10, " 126.60 '' 60 days' 

Feb. 4, '' 434.50 '* 4 months' 



t< 



4€ 



575. To find the equated time for the payment of the 
balance of an account having both debit and credit items. 

576. Ex. At what date may the balance of the following 
fcocount be paid without loss of interest to either party ? 

Dr, Joni^ Roach in account with Geo. H. Stuart. Or. 



1882. 


■ — — 




1882. 








June 6 


Mdse. 30 da, 456 


00 


July 26 


Cash. 


400 


00 


" 20 


'' 60 da, ; 384 

1 


00 


Aug. 10 


(( 


375 


00 


July 5 


3 mo. 216; 00 


*' 10 


Mdse. 60 da. 


288 


00 


'' 26 


3 mo, \ 552 


00 











577. Ofekatiox. — Pkoduct Method. 



bue Dr. 

July 6, S456 x = 

Aug. 19, 384 X 44 = 16896 

Oct. 6, 216 X 91 = 19656 

'' 26, ^552 X 112 = 61824 

98376 
48485 



Due Cr. 

July 26, $400 x 20 = 8000 

Aug. 10, 375 X 35 = 13125 

Oct. 9, _288 X 95 = 27360 

1063 48485 



1608 
1063 

645 



) 49891 ( 92 dayi after Jnlj 6, or Got « 
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AxALTBD. — ^Fiist find the diie dftte <tf each iton. For oooTUuenoe, «!»- 
Jalj (t, the euiiest doe dMie^ as the dar of settlement for all the items 
side of the accoont. (See An. 509, Xore 2.) If the balance of the 
-^CDOnt is paid Jolj 6i. the aasomed dace of settlement, there would be a losc 
payer, on the debit side of the aoe:-'vin:, equivalent to the interest of 
for 1 dar, and a gain on the credi: sMe, equivalent to the interest of 
for 1 day: or a net l->se of #4S«S91 for 1 day. or of $54o for 92 days. 
neb the loss of interest to the psiyer by settling the account July 6, is 
to the interest rf the balince, or the amount paid, for 92 days, it is 
^~^^fint that the day when ther<> W43ul 1 be no loes of interest must be 92 days 
=:«*«r July 6, 1882. or Oct. 6, 1883. 

If the greater sum of the products had been on the credit side, there 
^^Wuuld have been a gain :o the pajer by sealing the account July 6, and the 
'^aj that the balance of the acoouL^t wouli commence to draw ii.terest would 
Uave been 93 days before July Q, or Apr. 5, 1:$^ 

578. EuLE FOR THE PRODUCT METHOD. — First find the 
due date of e<ich item. Jlssurne the earliest due date a^s the 
day of setUem^nt for all the items on both sides of the ac- 
eoujUf. Multiply each item by the number of days inter- 
vening between the assumed date of settlement and the due 
date of the item, and find the sum of the products on each 
side of the account. Divide the balance (the difference be- 
tween the sums of the debit and credit products) of the 
products by the balance of the account. The quotient uiU 
be the number of days intervening betujeen the assuined 
dOfte and the true date of settlement. 

To find the true date of settlement, count forward from 
Uie a,ssumed date, when the balance of the account and the 
balance of the products are on the same side (both debits or 
both credits) ; and count bacTcivard, when on opposite sides. 

Notes. — 1. The rule for counting backward and forward is the reverse of 
the above, when the latest date or a date after the latest date is taken as the 
aasumed date of settlement 

2. Although the principles of equation of accounts are theoretically correct, 
they are not always practicable and can not be legally enforced. Thus, if a 
debt of $4000 is due Feb. 1, no merchant would accept a payment of $3600. 
Jan. 1, with the understanding that the remaining $400 would remain 
unsettled 9 months after Feb. 1, or until Nov. 1. The merchant would 
undoubtedly be willing to allow a discount equivalent to the interest of $3600 
for the unexpired time, or 1 month. 

3. In finding the equated time, reject the cents when less than 50 ; and 
add 1 dollar to the doUm when the cents are more than 60. The results win 
\)m mtMdently moeumto. 
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liLrt.. 



670. 



570. OPERATION.— First Iktbrest Method.* 



Dr. 



Or 



Due 




Dajs. 


Interest 


Due 




DiiJ». 


iDMreet 


July 6, 


$456 





$0.00 


July 26, 


$400 


20 


$1,333 


Aug. 19, 


384 


44 


2.816 


Aug. 10, 


375 


35 


2.18? 


Oct 6, 


216 


91 


3.276 


Oct. 9, 


288 


95 


4.56 


" 26, 


552 


112 


10.304 




1063 




8.080 



1608 
1063 



16.396 
8.08 



60 )5.45 ) 8.3160 ( 92 days after Jnly 6, or 

.0908 Oct 6, 1882. 

Akalybib. — If the acooont is settled July 6, the aBsnmed date of settle- 
ment, Mr. R. would be entitled to a discount on the debit side of $16,896, and 
Mr. S« on the credit side of $8.08; or, Mr. R. would be entitled to a net dis- 
count of $8,316. If, by paying the balance of the account, Julj 6, Mr. R is 
entitled to a discount of $8,316, it is evident that he should be all wed to 
defer payment until the balance would produce an equivalent interest, or 92 
days. Hence, the true date of settlement is 92 days after July 6, 1882, or 
Oct. 6, 1882. 

When the balance of the account and the balance of interest are both due 
the same party, the equated time is previous to the assumed date' of settle- 
ment ; 'and, when the balance of the account and the balance of interest are 
due different parties, the equated time is after the assumed date^ 

580. In the following operation, the latest due date is assumed 
as the date of settlement for all the items : 



Due 




Bays. 


oFERAmnf. 
Interest } Due 




Days. 


Ihterett 


July 6, 


$456 


112 


$8,512 


July 26, 


$400 


92 


$6,133 


Aug. 19, 


384 


68 


4.352 


Aug. 10, 


375 


77 


4.812 


Oct. 5, 


216 


21 


.756 


Oct. 9, 


288 


17 


.816 


" 26, 


552 





.00 




1063 




11.761 



1608 
1063 



13.620 
11.761 



60)5.45 



^.0908 ) 1.8590 ( 20 days before Oct 26, or 

.0908 Oct. 6, 1882. 

A17ALTBIB. — ^If the account is settled Oct. 26, the assumed date of settLa- 
ment, the payer will be obliged to pay $1,859 interest in addition to tha 
balance of the account. Hence, the date when the balance only may be paid 
without loss to either party must be 20 days before Oct. 26, 1882, or Oct. 6, 1882. 
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581. Uperatiox. — ^Appboxihate Ixteeest Method.* 



Dr. 

Credit. Interest. 



Cr. 



BijB. 

June 6, $466 30 da. \ ,, 

(^ .4o 

0. •' 20, 384 60e7«. | ^" 



1 July 5, 216 3 mo. | *^" 



45G 
3.84 

28 
4.32 

18 



1 " 26, 652 3 mo 



r 11.04 

A 1.84 
V .65^ 



1608 
10G3 



552 

25.788 
14.348 



Mo. Days. 


CKsdit 


Intemt 

r$2.oo 


1 July 26, $400 




< 1.383 
( .40 


2 Aug. 10, 375 




3.75 
.025 


2 '' 10, 288 60tfflr. 


( 5.76 
t .48 


1063 




14.348 



2 )5.45 2.725 ) 11.440 ( 4 mo. 6 da. after May 31, or 

2.725 10.900 Oct 6. 

.540 
30 



2.725 ) 16.200 ( 6 days. 



EXAMPLES. 



583. 1» At what date niay the balance of the following 
account be paid without loss to either party ? 



Dr. 



Isaiah B. Price. 



Cr. 



18BB. 








1889. 








Kay 16 


ToMdse. 


437 


00 


May 23 


By Cash. 


400 


00 


*' 31 


(€ te 


324 


00 


June 16 


« << 


300 


00 



iB. Find the average date of maturity for the balance of the 
following account : 



Dr. 



William C. Douglas. 



Or. 



iwr. 




\ 1007. ; 


- - -- -■- 




Jan. 4 


Mdse. 30 dff 


. .=)10 


'-'' " Feb. 1 


Gash. . . 


500 


00 


" 28 


" 60 da. 


•J' i< 4 


Note 60 da. 


300 


00 


Feb. 4 


" ■ hiO. 


1 


• 






*JBr 


m m 


J73, anAee* 


A,^i..\VvM 


lib^ML 
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3, Average the following account : 
Dr. Joseph H. Weight. 



Cr. 



1883. 








1882. 






—— 


Mar. 27 


Mdse, 4 mo. 


716 


48 


Apr. 16 


Cajsh. . . 


300 




Apr. 16 


" 60 da. 


325 


75 


May 2 


• • 


400 




May 1 


'^ 4 mo. 


413 


40 


July 8 


• • 


500 




June 4 


" 4 mo. 


716 


87 











^. What is the equated time for the payment of the balance of 
the following account ? 

Dr. A in account with B. Cr. 



1882. 








1882. 






— 


Mar. 16 


Mdse. 4 mo. 


444 


57 


July 1 


Cash. . . 


400 




" 30 


" 60 da. 


376 


82 


" 20 


• • 


375 




Apr. 20 


" 30 da. 


712 


19 


Aug. 16 




700 




May 17 


" 4 mo. 


628 


75 


'' 30 




600 




'* 28 


" 4 mo. 


419 


31 











S. Average the following account. What will be the amount 
due Jan. 1, 1882 ? 
Dr. C in account with D. Cr. 



1881. 








1881. 






— - 


June 16 


Mdse, 30 da. 


517 


25 


June 19 


Note 60 da. 


1000 




" 28 


'' 60 da. 


487 


50 


July 30 


Cash. . . 


375 




July 5 


" 4 mo. 


816 


75 


Aug. 13 


Mdse. 4 mo. 


900 




" 21 


" 6 mo. 


924 


30 


Oct. 5 


Cash. . . 


500 




Aug. 12 


" 4 mo. 


317 


65 











6. When will the balance of the following account commence 
drawing interest ? How much would be due Mar. 1, 1883. 

Dr. Andrew Carnegie, Pittsburg, Pa. Cr. 



1882. 








1882. 




-■ * ■ 


■ - — 


Sept. 4 


Cash 


100 




Aug. 16 


Mdse. 4 m^). 


647 


13 


.c 7 


Note 4 mo. 


900 




" 29 


'^ 4 mo. 


322 


85 


Oct. 31 


Cash 


250 




Sept. 4 


" 4 mo. 


412 


90 


Dec. 28 


<< 


600 




,c ^rjr 


" 4 mo. 


588 


33 










U 17 


'' 30 da. 


246 


12 










Nov, 4 


^^ 4 mo. 


683 


45 
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7. End the equated time for the payment of the balance of the 
following account. 

Dr, James B. Faewell, Chicago, 111. Or. 



1881. 








1381. 




Jan. 4 


Mdse.* 4 mo. 


637 


20 


Mar. IC 


Cash. 


" 14 


4 mo. 


412 


87 


Apr, 20 


u 


i< 14 


60 da. 


214 


35 


May 3 


<c 


Mar. 16 


" 4 wo. 


298 


60 


6 


Note 


'' 28 


30 da. 


973 


25 







300 
400 
200 
800 



00 
00 
00 
00 



S. Average the following account : 
Br. Arnold, Constable, & Co. 



Or. 



1882. 

Apr. 4 
" 20 

May 13 
" 27 

July 6 
16 



i< 



Mdse. 



<c 



€C 



<c 



a 



4 mo. 
Cash. 
60 da. 
30 da. 

4 mo. 

4 mo. 



426 
387 
622 
584 
224 
838 





1882 


• 


32 


Apr. 


25 


40 


June 


30 


39 


Aug. 


3 


75 


(C 


15 


50 


Oct. 


31 


95 







Cash. 



iC 



Note 60 da. 
Cash. 



375 

600 
600 
500 
400 



583. To find the equated time for the payment of the 
net proceeds (423) of an account sales (424). 

584. 1. The sales form the credit side of the account, and 
the charges and advances the debit side. 

2. The charges for transportation, cartage, and other items 
paid by the commission merchant are considered due at the time 
of the payment of the same. 

3. The commission and other after-chargos of the commission 
merchant are considered due by some at the average due date of 
the sales ; and by others, at the average date of the sales. Since 
the commission is so small compared with the gross sales, in many 
examples, it makes no difference which date the commission is 
considered due. Certain merchants enter the commission at the 
date the account sales is rendered, and, by so doing, produce a 
result sufficiently accurate. 

4. Many commission merchants, when the consignments are not 
separated and numbered, enter the sales and commission only on 
the account sales (See Ex. 4, Art. 586), and enter the advances 
























%* 


m^^^m-^ -^h. 












1. tlmiOir •«< . »dt!s^ 


•as 


1 


' M 


W 1 , . 


CmA S" 


tl*S 


ffTS 




lUtUlW. 


1 










,U \i,^,.. -i'i 


I MI. . ' 


4T39 


luCSS 


.u...r..lt.l 


w ltt>i>,-Jil, 


-SMI . . 




*50ic 


.„„.„: 


. ,Ut..,.t<l 


. bh1.» 1« Dec. 32, 1881. 


-"-iefaia 


, - 1.. ., 


......,l,.,ll. 


..V 1h,ui follows 


; 








Cr. 




..1 «l, 


.00 1 


iir iKv. 4, 


1881, 


»:9.53 


I 


. t;i 


•■ .Uu. 17, 


1882, 


450.00 






■■ Nov. 28, 


1881, 


418 


32 



fin ii C'lnaUlncHl 'lu» Nov. 'H. !t<»l, llic avenge date of 
4 trill UMluk- L»wc. -JH. liftll. 
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EXAMPLES. 
aiH}. Find the net proceeds and equated tims of the following; 

acconnta Bales. {TTnlees otherwise Btated, the commisaion is con- 
sidered due at the average due date of the salee.) 

1. Sales of 400 bbla. flour received per N. Y. C. & H. It. ii. IL, 
for account of A. W. Abchibald, Ottumwa, Iowa, 



May 11 125 bbla. " Kirkwood '' cash, . 
150 *' "Iowa" 4nki., 

185 " "Kirkwood"4mo., . 7" 
Chabges. 
May 3 TrauBportation and Cartage, 

t Inspoctioti, . 

J Storage, ...„...., 
Commisaion and Guaranty S^c, . 
i Not proceeds due peraverage, , 18ai, 

E. & 0. E. E. R. LiVEKMOEE. 

New Yoek, May SO, 1881, 

What would be the equated time for the payment of the 
above proceeds, if the commission and guaranty were considered 
due at the average due date of the sales? At the average date of 
the sales ? If considered due May 18, the date of the last sale ? 

2. Account sales of 900 sides hemlock sole leather by Mas- 
set & Jahnbt, for account of Geant & Hoeton, Eidgway, Pa. 



•** 


♦* 




•*« 






«■)>* 


_ 


**** 


425 






15 






45 






**• 


** 


*+* 




" 


«««« 



Mg- 



DescripUon, 



"Ridgway"J7 
« Jt7 



4 mo. 
4 mo. 
30 da, 
Chabges. 



Weigbl. Price. 
9407 
6875 
4712 



Aug. 2 Transportation 4i70, Cartage 99, . 

Inspection, 

Commission and Guaranty 5^, 

Proceeds due , 1881, . . . 

E, & 0. K Massey 

Fhuadslphia, Pa., Aag. 22, 1881. 
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$. Find the equated time for the payment of the net proceeds 
of Ex. 25, Art. 427, supposing that the merchandise was sold for 
cash, and that the commission was due at the date given. 

4. Sales by Jakes Talcott, New York, for account of Phenix 
Mills, Cohoes, N. Y. March 31, 1882.* 



Date. 


Cases. 


No. 


Description. 


Time. 


Yards. 


Price. 


Amoimt. 


Mar. 1 


2 


7619 


Fancy Cassimere. 


soda. 


966« 


1.35 


• 


'' 10 


4 


3475 


a ti 


10 da. 


1994 


1.70 


• 


" 13 


3 


4157 


(< (( 


soda. 


15061 


2.30 




<i 17 


4 


6283 


iC (( 


A: mo. 


1936» 


1.65 




" 26 


2 


3971 


a a 


Cash. 


978 


1.85 


• 



Less Commission h%, 
Proceeds due , 1882, 






5. Account Sales of merchandise by JoKN" F. Cook, for 
account of Excelsior Packing Co., Cincinnati, Ohio. 



1881. 




Oct. 


16 


i( 


24 


(( 


31 


Nov. 


9 


it 


18 


Oct 


• 

13 


iC 


15 


ti 


15 


a 


15 


Nov. 


18 



50 Bbls. Mess Beef, 
100 
25 
25 

75 



Cash. 

it 



ft 



it 



N. M. Pork, . . 
Hams 6376 lbs., . 10 da. 
Shoulders 5717 lbs., 60 da. 
C. M. Pork, . . 4 mo. 

Charges. 

Transportation, 

Cartage, 

Cooperage, 

Inspection, 

Storage, 

Commission b%, 

Net proceeds due , 1881, . . 

E. & 0. E. 

New York. N. Y, Nov. 20, 1881. 



11^ 

17AJL 

13i^ 

9^ 

13^ 



♦♦♦ 


♦♦ 




4!«*% 






«♦♦ 


*« 




««♦ 


*« 




♦♦♦« 


4c« 


♦♦«♦ 


325 






37 


50 




15 






13 


75 




48 


75 




4c 4c 4c 


** 


4c4c4c 




4c4ciic>|e 

1 



nnm 



4c« 



John F. Cook. 



* If the commiBsion is considered dae at ttie avera^ dae date of tlie salM, and ttdot 
ttoeire an no otber chanij^B, the net proceeds wUl be dae at the same date. 
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587. An Acconnt Current is an itemized account of the 
bnsiness transactions between two houses, showing the balance or 
amount due at the current date. The amount due is sometimes 
called the cash balance, 

1, An account current is a transcript of the ledger account 
with tho addition of certain details taken from the books of 
original entry, and is arranged in a different form. 

2. Interest is charged, or not, according to the custom of the 
basiness, or the agreement between the parties. This chapter 
treats only of accounts in which interest is charged. When inter- 
est is not charged, the balance due is the difference between the 
two sides of the account as originally entered in the ledger. The 
interest may be reckoned according to any of the methods of Art. 
437. In the illustrative example the exact time in days is 
found, and the days are regarded as 360ths of a year. In the 
examples for practice, unless otherwise stated, the interest is 
reckoned on the same basis. 

J. Accounts current are rendered by merchants, ]»ankers, and 
brokers annually (Ex. 2), semi-annually (Ex. 1), quarterly 
(Ex. 3), or monthly (Ex. C). Since the interest draws interest 
after the account is balanced, the oftener the account is balanced, 
or the interest is added to the account, the greater the amount 
due. Some merchants render partial accounts current monthly, 
but do not carry the interest to the main column until the end of 
the year (Ex. 11). The twelve partial accounts current make, when 
combined, the complete account current for the whole year. 

-i- There are three methods in common use for finding the 
amount due on an account, including interest, at a certain date, 
all of which are presented m the following illustrative ex'unpl^ ; 
L By interest ; 2. By products ; 3. By daily balances. 
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588. Ex. Find the amount dne, including interest at 6^ on 
the following account Jan. 1, 1882. 



Dr. 


Geo. W. Childs 


in account with A 


. A. Low. 


Or. 




1881. 








lUBl. 






" 


Oct. 1 


Balance. 


1800 




Oct. 31 


Cash. 


1000 




*' 16 


Mdse. ^Odcu 


360 




Nov. 19 Note30(fa. 


600 




Nov. 27 


ZOda. 


432 




Dec. 4 Cash. 


240 




Dec. 18 


BillofH.C.&Co. 


420 




'' 26 


u 


300 





589. Operation. — Interest Method. 





Br. 








Or. 






Doe. 


Amooat. 


Days. 


Interest. 


Dne. 


Amount 


Dmr^ 


Interest 


Oct. 1, 


$1800 


92 


$27.60 


Oct. 31, 


$1000 


62 


$10.33 


Nov. 15, 


360 


47 


2.82 


Dec. 19, 


600 


13 


1.30 


Dec. 27, 


432 


5 


.36 


'' 4, 


240 


28 


1.12 


" 18, 


420 


14 


.98 


'' 26, 


300 


6 


.30 




$3012 




$31.76 




$2140 




$13.05 




2140 




13.05 












872 


+ 


18.71 


- 890.71. 









Akaltbis. — First find the due date of each item of the acooont. Eadi 
Hem will draw interest from its due date until the daj of settlement, or Jan.' 
1, 1882. Tlie total interest on the debit side of the account is $81.76, and on 
the credit side, $13.05. The balance of interest, $18.71, is therefore in favor 
of the debit side, or is due Mr. Low. 

Since both the balance of the account ($872) and the balance of interest 
($18.71) are due the same party, the net amount due Jan. 1, 1882, is |872 ploB 
$18.71, or $890.71. 

If the balance of interest had been on the credit side of the account, the 
net amount due would have been $872 minu% $18.71, or $853.29. 

NoTBS. — 1. It will sometimes happen that certain items will fall duo 
after the day of settlement. The interest on such items should be transferred 
to the opposite side of the account. (See Es. 8.) 

2. If the account has been averaged, the amount due at a given date ma^ 
be found by calculating the interest on the balance of the account from the 
time it is due to the date of settlement. If the date of settlement is earlier 
than the average date, subtract the interest from the balance of the account ; 
if later than the average date, add the interest. (See Art. 574, Ex. 7, Note.) 

8. The interest method is generally used in business. Since it gives the 
interest on each item and is readily understood, it is more satisfactory to those 
to whom accounts current are sent than the product method. When interest 
tables are used, it is shorter than any other method. 
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590« The following is a common form of an account current 
indnding interest : 

Dr. Geo. W. Childs in % current with A. A, Low. Cr. 





an. 


bmys. 


InterMt. ' AsMonU. 


! 
! 1S81. 


Day*. 


latMMi. 


A»o«t.. 


OcL 1 


Bdaoce. 


98 


27.60 1800.00 


Oct 81 Cash. 


62 


10.38 


1000.00 


•* 16 


Md8e.asNoT. 15. 


€7 


2.82 


860.00 


Nov. 19|Note as Dec. 19. 


IS 


1.80 


000.00 


K6r.97 


'* " Dec 27. 


5 


.ao 


432.00 


Dec. 4'Cash. 


28 


1.12 


94a00 


Bee. ISBUlofELCAOo. 


14 


.98 


430.00 


" 26 


u 


6 


.30 


800.00 


IKS. 










issa. 










Jan. 1 


BaL of Interest 






13.71 


Jan. 1 
" 1 


Bai. qfhUertft. 
•* " Aeeount. 




18.71 


890.71 


un. 


81.78 3000.71 


81.76 


8080.71 


Jan. IBdaaoe. 


1 


800.71 







591. Rule for the Interest Method. — First find the 
€tue date of each item of the account. Then find the inter- 
est on each item from tlie date it becomes dice to the day of 
setUem^ent. The difference between the siim^s of the debit 
and the credit interest laUl be the balance of interest. 

To find the net amount due, when the balance of interest 
cund the balance of items are on the same side, take tJieir 
guim ; when on opposite sides, take their difference. 

593. Operation. — Product Method. 





Dr, 


Or. 


Doe. 


Am't Days. Products. 


Due. Am^t. Days. Products* 


Oct 1, 


11800 X 92 — 165600 


Oct. 31, *1000 X 62 = 62000 


Nov. 15, 


360 X 47 = 16920 


Dec. 19, 600 x 13 = 7800 


Dec. 27, 


432 X 5 = 2160 


'' 4, 240 X 28 = 6720 


^ 18, 


420 X 14 = 6880 


" m, 300 X 6 = 1800 




$3012 190560 


12140 78320 




2140 78320 


J872 + $18.71 = *890.71. 




872 6 ) 112240 





$18,706 
Analtbis. — ^By multiplying the number of dollars by the number of days, 
and taking the sum of the products on each side of the account, we find that 
the total debit interest is equivalent to the interest of $190560 for 1 day, and 
the total credit interest to the interest of $78320 for 1 day. The balance of 
interest is therefore equivalent to the interest of $112240 for 1 day. The 
interest of $1 for 1 day is \ of a mill (446), and of $112240, 18706 (\ of 112240) 
mills, or |18.71. Since the balance of items ($872) and the balance of interest 
($18,71) are both due tlie same party, the net amount due is their sum, or $890.71, 
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2. WhJit is the net amoant due on the following aeconn^ 
July 1,1882, at 65? 

Dr. C. H. Mills in * corrent with G. F. Swortfigusb. Or. 



vasL 
Jnlj 1 Balance. 

Sept. 13 Draft 51012. 



$1017. 
i:i024. 



Jan. 4 
Mav 17 



; 


18BL 








1275 46 


Nov. 14 


Mdse. 4 mo. , 587 


19 


871 , 52 


1881 










Mar. 13 " 30 Al 


612 


35 


913 27 


Apr. 27 i '• 60 Ai. 


846 


93 


34563 


June 3 


Cash. 


500 


00 



J. What is the balance of the following accoant, Apr. 1, 1882, 
at 6^? 

Dr. W. J. HiLLis in account with Laxgraye Shults. Or. 



•Tan 16 


1 

Dft. M. & C. 937 

^ B. &D. 856 

*• W.&Y.1749 

« V. & C. . 912 


j 
64 
75 
30 
38 


18R3. 

Jan. 1 
* 27 

Feb. 4 
" 28 


Balance. 


3456 

1225 

673 

2428 


75 


*• 31 

Mar. 3 

" 24 


Sales as Mar. 15 
Mdse as Mar. 6 
Sales as Mar. 19 


19 
75 
35 



4. Find the amount due Aug, 1, at 6^, on the account repro- 
seuted in Ex. 7, Art. 574. (See Note, Ex. 7, Art 574.) 

5. Find the amount due Oct. 1, 1882, at 6^, on the account 
represented in Ex. 4, Art 582« 

6. Find the balance due Apr. 1, 1882, at 6^, on the following 
account current. 

Phexix Milus in % current with James Taloott, New York, 
Apr. 1, 1882. 



Date. Dr. 


Amoantfl. 


Dste. 


1 — 

Cr. 1 Amounts. 


18B1 






msL 








Mar. 1 Balance. 


45108 


34 


Mar. 31 


Net Proceeds 






'•' 16 Draft Jf676. 


1000 






of Account 






« 18 '' S675. 


2000 






Sales due Apr. 






" 24 " S678. 


5000 






26, 1882. 


12505 


70 


'' .28 Cotton Bill. 


3176 


42 




(See Ex. 4, 






^ 30 i Transportation. 


876 


10 




Art 586«) 


1 


1 



2eo 



ACCOVNTS CVRBXITT. 



[Art. 5M. 



7. Find the gain or loss on the following oonsignment acconnt» 
taking as the day of settlement Jan. 29, 1881, the day the draft 
for the balance of the account was drawn and sold vid reckoning 
interest at 6^ (365 days to the year). 

Cons. F. L. Bruckmakk, Jtl4. 



188a 


25 
25 
10 

29 
29 

7 
20 

29 
29 


Dr. ' 

Mdse. Net Cash. } ; 
Clearance. i 
InsuraDce. 

Balance of Interest to debit. 
Oain, 

Or, 
Draft 18000 Reichsmarks 
2000 

" 9998 
Balance of Interest to debit. 


Days. 


Interest. 


Amounts. 


Apr. 

May 

18R1. 
JaD. 


279 

«*♦ 




800 

« 

*** 

« 


17 
** 

** 

** 

*♦ 

«* 
*♦ 


J6544 

40 
*** 

www 


72 
20 

«* 

*« 




«•«* 


•4l 


18RD. 
May 
Nov. 

1881. 
Jan. 


4258 
468 

2368 


42 
75 

28 




»** 


**«* 


*« 



8, What was the amount due on the following account Feb, 
13, 1881, the estimated due date of a sight draft drawn Jan. 29, 
1881, for the balance, reckoning interest at 6% (365 days to the 
year) ? 

F. L. Bruckmann on account of Consignment Jtl4, 



1880. 




Oct. 


25 


Dec. 


81 


1881. 




Feb. 


18 


1880. 




Jane 


80 


May 


6 


ii 


6 


Nov. 


19 


1881. 




Feb. 


13 


t« 


13 


Jan. 


S8 



Dr. 



Account Sales 



dae Jsn. 9, 1881 
" Mar. 7, 1881 



Balance qf Interest to credit. 



Or. 

Freigrht dae May 14, 1880 

Draft 60 days' sight '< July 18, 1880 ) 
60 . " " " " 18, 1880 ) 

" Feb. 1,1881 



Days. 



85 



** 60 



4( 



Interest Bm. S9417.64 *' Mar. 7, 1881 

Balance of Interest to credit 

Draft at light to balano$ due Feb. 18, 1881 



*♦♦ 



** 



*0 



Interest. 



44 



*♦• 



4t* 



80 



** 

•* 

*• 




Amounts. 



9ai4 
22417 



1176 

8000 

10000 

2000 



82 



dsk 



*• 

*« 

*« 



SM-I 



A ceo CXTS CVR R KXT^ 



Ml 



NoTBu^-L The intenet on all itans filling dne after the day of settle- 
ibcMild be entered in the interest ooinmn on the oppoBite aide of tiie 



Some aooonntastB enter these items of interest on the same aide of tiie 
noooimt in fvd ink BO that they wiU wyt be added to the oiher itemai aiid tansfier 
llie ** red interest *' in one amount to the opposite sde^ 

2. TliefoiegvHngrepiesente an account in Geiinanmaiks(Teichsmaiks) kept 
In an amdliary book by a ooDsgDor of Tm>Tyli«TM^w* to a oommianon meichsnt 
■t Hamboig, Qermany. 

The due dates of drnfts, aoooonts sales, and other items are obtained 
from the letters from the oommiaslon merchant and from aoooonts sales and 
memoranda rendered by him. The corresponding consignm^it acoonnt as 
entered in the books of the consignor is represented in Ex. 7. 

9. What was the balance due Jan. 1, 188^2, at 6^, on the 
account represented in Ex. 5, Art. 582. 

10. Find the amount due Mar. 1, 1883, at 6^, on the account 
represented in Ex. 6, Art. 582. 

11. Calculate the interest Jan. 1, 1883, in the following partial 
account current, and find the total amounts. ^Interest 6^, 366 
days to the year.) (See Art. 587, 3.) 

G. D. Slocum in account with W. B. McMbchax. 



1882. 


1 


Dr. 

Totals from statement of May 1. 1882. 


Dayfl. 


, Intereet. 


Amoonts. 


May 1 


1387 63 


28765 79 


- 6 


Draft H. 6. Qaflin & Go. 


240 


50j7I 1 


1285 43 


" 1 9 


'* Austin, Nichols & Co. 


«** 


«* 


«« 


674 89 


« 


13 


" W. a Schieffelin & Co. 


«*• 


*» 


«« 


346 87 


'* l25 


" Early & Lane. 


«*• 


*» 


•« 


418 '43 


M 


28 


" Mitchell, Vance & Co. 
Or. 


•** 


*» 


•• 


576 '80 




**** 










1881 








May 


1 


Totals from statement of May 1, 1882. 




973 


42 


22413 71 

1 


•' 6 


Sales as Jane 28, 1882. 


•ifH^ 


««* 


** 


7316 84 


" 12 


" " Aug. 1. 1882. 


•«* 


♦* 


«*! 
1 


2110 93 


M 


18 


" " July 13, 1883. 


' •»• 


•«» 


**; 


13446 85 


m 


26 


Gash. 


♦«♦ 


** 


*♦ 


2000 






#♦♦♦ 




•• 



ACCOUItTB CtJSnssT. 



1$. Find the balance dtie on the following acconnt Febu 1^ 
1861. {5%, 365 days to the year.) 

Dr, A. WEixoBEEy & Co., on acconnt of Cons. JC25. Or. 



D*H 




D». 






D^ 


tu™. 


A=™mu. 


SS: 


meda 




V 






C 




FnMiU. 


» 


^ 


_ 


m 


J, 




iattti. 












11 I)nA<lii>Pib.l.ini. 








UUM 






M.18SL 








«« 


r^ 


IS 


lalETHI Rm. SK^ 




- 


- 


. 
















Ju. 




>r>nuWa«<«H 




































































- 


— 


!rrin. ' 








-" 


— 


""■ " 



13. Find the net gain or loss on the followiog consigumGAit 
account, Jan. 29, 1881. {Interest Q%, 365 days to the year.) 

Dr. Cons., A. Weiuqkben & Co, Jt35. Or. 



14. Find the amount due July 1, 1881, on the account repre- 

Fented in Ex. 7, Art. 582. 

J5. What was the balance due Jan. 1, 1883, on the account 
represented in Ex. 8, Art. 583 ? 

16. Find the balance of the following account. Mar, 31, 1888, 

at 6^. 



Dr. Jambs A. Dodqlab id 


% current with J. H. HoTT. Or 




mt. 






i8(a. 








Feb. 28 Balance. 


184.W 


.1(1 


Mar. 8 


100 N. Y.C. 


14537 


511 


Mar. 2 Draft 


700 




" 11 


50 H. 4 St. J. 


5168 


50 


- U 100 s.w. 


14062 


60 


,. 1, 


Caeh. 


160U0 




" IK 20OH.«lSt.J. 


30875 




" 24 


100 N. W. 


14487 


W 



STOCKS AJSD BONDS. 



LT, ami represHita sn bmeresc in i-s propeniy over ami abov«- 
na liahilicies. ami in nhi> prodis o^ ii:? bosneas afl:i?!r nbje t^xpeoae^ 
and infiaresc on uts bonsla hav»* biwn paiiL 

I. A D^oieUmd itf rJiac part: of chit pirviin^ of a L*<7i]ipiui j whiL'ii i^ >iiTiiie<i 
anuing t^ ^stnck&niiierSk loii i» a '^ffmain amt^nzit: p«>r -^havr*; or 4 •.'vrtain pur 
C4SDL. of 1^ par ^aliie of niie ir.o«ik. 

^ Th& CapicaL 5c<:f:k wf i looipiuiy- it» -iiTlij^i inco ihiu!«» iufli&JLl.y of #1<)0- 
<iiic&» S&flD>» of f»)0 uiii ^'y ai^ «?an»i aaIf-^(X*k .-uiil <:[iiiidrte!>^oek re$p«M:C- 

:Hgi2ed by nfau pnp«»r «Tffii^ftr*. lertifytnir nhan nhe houier ii* cfae ownur of .-& iwi> 
Hitni nimihec ':f «har*» <:f It:- <''.'iptnal S&^^k. 

•lu T^ Ptmr V^fm ij* nhe =mm. for wiik'ii "Ji»» 5hAc?5 oc '.'tfrtriJicaJCei*" wiir«* 
iHrneiL or th& amnniir, nmrnntjumi oa t:h»*ir f:y?e. Toe Jftprint Vht^ut ii« Irfie 
ammmc for wiiii^fa. nhi?v- !:i,n be -soiii. 

596w A Ryyferred Stock k one tnifcrng- preference of th4? 
ordinarT si:<x!k of ll o«;rpi>r:inir>n in die piijmenG of diridendi?* 

Tbna. tiut hi^ltfera <:€ pc»ij»rreii -rtjjiifc of j. i!f*rtaiiL railrfjiki 2ure eanitlied to 
<5 per cent. on. rJiisfr -ft^'^iik '"^an of *n.j om* ytiajr* eajniiup* before nfae eoounofi 
■?tocfc eazL recfirve atlv 'irriiieii" L After *iich paynieiiE. che biiJLiin.<.»e ot eftmingSw 
a anj Rxnaiiu mAy be 'iiv-iiieii ::,:. nhe <!omrr.«:-Q it*3<2k. 

PcRfferrwi itooks ar* sftnerallT che resnic of a reorzanisaciija ol a raiiroatL 
For ?n«d:*in*H»^ the boiilers ■ jf 'he fiommoii ft«x^a: may save the mad froni paesii^c 
out of thfitr hands bv the oaTmenC of a o ^rtain »uni of niiinev. for whi- 'ii 
crsfeTT^d «ni:r!k: a bsnai. In. other catses, preferreii stocks haTe been isswii 
:i paysi^xc of ft^acm^ or inaecnr^ debt*. 

r^L feme RGrzacizaoccfi. there are rw~ or more classes of preferred :$tcck. 

S&lm A Bond Ls che obligation of a Corpo ration, City. Coontj, 
Sudiey OT GoTemmen^r zcj pay a .?ertain sntn of money at a cerium 
wnh it ili^i rMe of in centrist f»ay:ihlt^ at s^estaiii ^^«3:v:»V 



264 atOCKB AND BOIfDH. (Art. SOt 

1. Bonds of business corporations ore usually secored by a mortgage on 
the whole or some specified portion of their property. 

3. Coupon Bonds are those with small certificates attached representing 
the dififerent installments of interest payable at the dififerent periods specified, 
during the time the bond has to run, which are to be cut off and collected 
from time to time as the interest becomes due. 

3. Bonds are also issued without coupons, in what is known as tho 
registered form. In this case the bond is only payable to the registered 
owner, or his assignee, and the interest is paid by check or in cash, to the 
owner or his attorney. 

4. Bonds are sometimes issued with coupons attached ?<'.yable to bearer, 
but the principal of which may or may not be registered b^ tne choice of the 
owner. 

5. Bonds are known as First Mortgage, Second Mortgage, etc., GonsolB, 
Sinking Fund, Income or otherwise, according to their priority of lien, the 
class of property upon which they are secured, or other characteristios. 
Ificome bonds are generally bonds on which the interest is only payable if 
earned, and ordinarily are not secured by a mortgage. 

Bonds are also named from the rate of interest they bear, or from the 
dates at which they are payable or redeemable, or from both; as, U. S. 4*8 
1907, Vii'ginia 6's, Western Union Ts, coupon, 1900, Lake Shore reg. 2d, 1908. 

6. In speaking of the income from bonds the term '' interest " is used, as 
it is the consideration received for the use of money loaned, while that derived 
from an investment in stock is called ** dividend," because it is money divided 
to the stockholders from the profit of carrying on the bnsJDeBB, after the fixed 
charges have all been paid. 

7. Bonds are issued in denominatioos of $50 to $80000l 



GOVERNMENT BONDS. 

598. 4|^'s of 1 89 1 . Redeemable at the option of the Govern- 
ment after Sept. 1, 1891. The amount outstanding July 1, 1887, 
was $250,000,000. Interest is payable Mar. 1, June 1, Sept. 1, 
and Dee. 1. 

599. 4's of 1907. Redeemable at the option of the Govem* 

ment after July 1, 1907. The amount outstanding July 1, 1887, 
was $737,800,600. Interest is payable Jan. 1, Apr. 1, July 1, and 
Oct. 1. 

600. Reftmding Certificates. These certificates are of the 
denomination of $10, bear interest at 4t%, and are convertible at 
any time, with accrued interest, into 4^ bonds. The amount 

Hjtatandintr July 1, 1887, was $175,260. 



Art. HOI. 1 GOVERNMENT BONDS. i66 

601. Currency 6's. These bonds were issued to aid iu the 
constructioji of the Pacific railroads. Principal and interest are 
payable in lawful money of the United States. Payable 30 years 
after date, and maturing at different dates from 1895 to 1899. The 
amount outstanding July 1, 188T, wa>! ^04.023,512, all registered. 

602. Denominations. Tlie coupon bonds of the various 
issues are in denominations of ^50, ??100, §500, and $1000. The 
registered bonds are in denominations of 850, 8100, 8500, 81000, 
85000, and 810000. Of the 4^^ of 1801, and the 4's of 1907. 
there are, in addition to the above, registered bonds of the 
denominations of 820,000 and 850,000. 

603. Coupon bonds, being payable to bearer, pass by delivery 
without assignment, and are therefore more convenient for sale 
and delivery than registered bonds, which must be assigned by the 
party in whose namc^ they are registered. The interest coupons 
being also payable to the bearer will be cashed by any bank or 
banker in any part of tlio United States. 

1. The interes^t on registered bonds is paid by checks, made to the order 
of the registered owner and sent to him by mail. These checks, when prop- 
erly endorsed, can be collected and cashed through any bank or banker. 

2. Coupon bonds may l)e converted into registered bonds of the same 
issue, but there is no provision of law for converting registered bonds into 
coupon bonds. 

604. The quotations of government bonds at the New York 
Stock Exchange were as follows, July 1, 1887 : 

Bid. Aflked. 

U. S. cur. 6's, 1896 126J 

U. S. cur. 6's, 1897 129f 

U. S. cur. 6's, 1898 132| 

U. S. cur. e's, 1899 134f 

Dist. of Col. 3-05's 121} 





Bid. 


ABked. 


U. S. 4}^s, ^91 reg. 


109f 


109f 


TJ. S. 4}X '91 c. 


109i 


109f 


U. S. 4% 1907 reg. 


128i- 


128^ 


TJ. S. 4^8, 1907 c. 


128J- 


128i 


F. S. cur. 6's, 1895 


123i 





All Government Bonds are dealt in and quoted "flat " — i. e., the quote<l 
marki't price is for the bond as it stands at the time, including the accrued 
interesst — uxcept that after the closing of the transfer books * the registered 
bond.s jiro quoted ex-interest — that is to say, the interest then coming due 
U'Joijg:-' to the holder of the bond at the time of the closing of the books, and 
•i""S not go with the bond to the purchaser. 



* The transfer books of U. S. mpstend bonds are closed for ihe month preoedlnff tti 
'»u V ou IV bir:b iJi0 \u\jetfiiii \» paid. 



200 STOCKS AyD BOXDS. [Art. 004. 

During fhf period in which the transfer books remain clowd. the quoted 
price of coupon bonds inclu'lrr> th»» 8crrue«l interest falling due on the first 
of the ensuincT month, ^vhili* that i»f registered bonds does not. If, in the 
month of Decemlxrr, when tin.- b«^iks an" cl«»sed preparatory to the payment 
of the interest diitf Januiiry 1, thf nmjH^n Four per cents are quoted at 118, 
the oriuivalont for th»' r»-::i>t»*roil iMind-^of the same issue woidd be 117, the 
three month>* int».Tf.-t Unn,j: <-4u;il lo (»iio fier cent, 

NEW YORK STOCK EXCHANGE. 

605. The New York Stock Exchange is an unincor- 
porated body of brokers, whose business is to buy and sell stocks, 
bonds, and other rej>resentative.s of vahie. 

1. The floor of the Exchange is open for business from 10 a. m. to 3 p. ii. 
There are two regular calls of Stocks daily ; three of State and Railroad 
lionds; and three of United States Bonds. Transactions are not, however, 
confinwl to the regular calls, but are continually taking place on the floor of 
the Exchange between the hours named above. 

2. In Wall Street, there are what are known as strictlv commission 
houses, who take and execute orders for securities, charging the regular com- 
mission, and, when customers desire, loaning funds on the securities on a 
deposit of 10 to 20% of market value being made. This is what is known as 
buying on a margin (OOO), where the customer intends to sell soon again, 
and merely buys for speculative purposes. Such houses will usually sell 
stocks ** short " (610, 10) for their customers on a similar margin. 

There are other houses which make no advances, and require customers 
to pay outright for securities when bought. 

There are also houses which combine a banking and brokerage business, 
taking deposits and loaning money on any securities marketable at the Ex- 
change, and buying and selling stocks on commission. Some of these extend 
the privilege of marginal business to their customers, while others do not. 

There are other members who operate exclusively for their own account. 

606. Quotations are made at so much per cent, on the basis 
of a par value of l^lOO per share of stock, except in the case of 
mining securities and Sutro Tunnel stock, which are quoted at so 
much per share, without reference to their par value. 

For example, the par value of Morris and Essex stock is $50, but the 
quotation, if the stock were worth just par in the market, would be 100^ ; or, 
if the quotation is 110, it means $110 for $100 worth of the par value, which, 
in the case of this stock, would be two shares, while in the case of a stock the 
par value of which is $100 per share, it would be for one share. 

On the other hand, if Sutro Tunnel, the par value of which is $10 per 
share, is quoted at 2, it means $2 per share ; and, in like maimer, if Homt- 
titake, the par value of which is $100, is quoted at 30, it means $30 per share. 



^rt.607.J yiaw YORK STOCK EXCBANOE, 267 

607. Oomniission. — The regular charge for buying and 
celling securities dealt in at the Stock Exchange, except mining 
stocks, is one-eighth of one per cent. {\%) on par value, or $12.50 
on 100 shares of stock of the par value of $100 each. 

608* Stocks are usually bought or sold either ^^cash,^^ 
^^ regular way,^^ " seller three, '^ or '^ buyer three.^^ A stock sold 
'^ cash " is deliverable the day sold ; a stock sold ^^ regular way " 
is deliverable the next day, or bought ^^ regular way '^ is to be 
paid for the next day. "Where nothing else is specified, *' regular 
way ^^ is always understood. When a stock is reported as bought 
^^ seller three, ^^ it is meant that the seller of the stock can deliver 
it on either of the three days at his option, but is not required to 
deliver until the third day. On the other hand, when a trans- 
action is made ^^ buyer three, ^^ the buyer can demand delivery of 
the stock at any time within three days, but must take it and pay 
for it by the third day. 

1. Transactions on any of the above terms carry no interest. 

2. If the option is over three days, six per cent, on the selling value of 
the stock is paid by buyer to seller. 

3. One day's notice is required of intention to terminate an option of a 
longer period than three days. 

4. The Stock Exchange does not recognize any contract for over sixty 
days. Should a stock pay a dividend during the pendency of a contract, the 
dividend belongs to the purchaser of the stock, unless otherwise previously 
agreed. 

609* A Maxgin is a deposit made with a broker, by a person 
who wishes to buy or sell stock for speculation to enable the 
broker to ^^ carry '^ the stock and protect himself against loss. It 
is usually 10^ of the par value of the stock. 

1. A pei*son desiring to speculate in stocks, deposits with his broker $1000 
as a margin, and directs him to purchase 100 shares of a certain stock at 90. 
The broker would pay for the stock $9000, $1000 of which being furnished 
by the speculator, and the remainder, $8000, by the broker. The broker 
charges legal interest on the amount furnished by him for ** carrying" the 
stock. (See Ex. 52, Art. 611.) 

2. The margin deposited with the broker is simply to protect the broker 
against losing any money should the stock move in the wrong direction. In 
case of its so doing, the margin must be made good by the deposit of an 
additional amount, otherwise the broker will sell the stock to protect himself 
from losing any of the money he has advanced. 



368 STOCKS AXD BONDS. [Art. 610. 

610. Explanation of Words and Phrases used in Wall Street. 

1. Bea/r. An operator who is "short" of stock. He wishes to buy at a 
lower rate, and tries to depress the price of the stock of which he is ** short." 

2. BuU, An operator who is holding stock for an advance. He is said to 
be *' long "of the stock. Bulls try to advance the prices of the stocks of 
which they are "long." 

3. h, S {Buyer 3\ 10, iiv, 3u, etc. Meaning at the buyer's option, within 
throe days, ten days, etc. When in a stock transaction, the buyer has the 
f >rivilege of taking the stock at any time during the number of days mentioned. 
In buyer's options, when the option is for more than three days, six per cent, 
interest is charged the buyer, and the seller is entitled to one day's notice. 

4. h. c,j *^ between calls.^'' The sale not taking place on the call of the 
stock, but after the first call and before the second. 

5. Collaterals, Stocks, bonds, notes, or other value given in pledge as 
security, when money is borrowed. 

6. Cover, to '* coix^r one''s shoHs.''* Where stock has been sold short, and 
the seller buys it in to realize his profit, or to protect himself from loss, or to 
make his delivery. This is "covering sliort sales." 

7. Differences. When the pritje at which a stock is bargained for and the 
rate on day of delivery are not the sanio, the broker against whom the varia- 
tion exists, frequently pays the "difference" in money, instead of furnishing 
or receiving the stock. 

8. Ex.'Div,, Ex,-Divide7id, When the price of a stock does not include, 
and the stock does not carry to tlie buyer a recently declared dividend. 

9. Seller, 3, 10, 20, 30, etc. Sold deliverable at seller's option, within the 
number of days named. When seller's options are for more than three days, 
the buyer pays six per cent, interest, unless " flat " is specified in the contract, 
and the seller must give one day's notice of delivery. 

10. Short, When one has sold stock which he does not own, hoping to 
realize a profit by buying in at lower prices, he is said to be "short." 

11. Watering a Stock. The act of increasing the quaniity of a stock 
without a corresponding increase in the value of the property which it repre- 
sents. This is- usually done in the reorganization of a railroad, v,* in the con- 
solidation of two or more railroads. 



EXAMPLES. 

611. 1, A bank with a capital (595) of $250,000, declares 
a semi-annual dividend of 3|f/. What is the amount of the divi- 
dend, and how much will a stockholder receive who owns 16 shares 
of $100. each (595, 2) ? 

2, An insurance company divides among its stockholders 
$18000. What is the rate of the dividend, the capital stock being 
$225000 ? How much is paid to Mr. A., who has a certificate 
(696, 3) for 25 shares ? 
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S. A gas company declares a airidend of b%, and di viikd uu?^ng 
its stockholders $125000. What is its capital stock ? 

4. The board of directors of a mining company declared a d'vi- 
dend of $100,000, being five cents per share (par value $10) on 
the capital stock of the company. What was the capital stock, 
and in how many shares was it divided ? The dividend was what 
per cent, of the capital stock ? 

5. An installment of 10^ was assessed and called on the capital 
stock of a new railroad company. How much was paid by Mr. B., 
who had subscribed for 50 shares (par value $100) ? 

6. A railway company, whose capital stock is $1,750,000, 
declares a dividend of 3^ per cent. What was the amount of the 
dividend ? 

7. The Union Pacific Eailway paid to its stockholders, in 1879, 
$2,204,700. What was the par value of its stock, the rate of the 
dividend being 6% ? 

8. A quarterly dividend of ^\% was declared by a manufactur' 
ing company. What was the capital stock, the amount of the 
dividend being $2100 ? 

9. What is the market value >f 200 shares of stock at 116| ? 

10. How many shares of W. L . Tel. can be bought for $43725 
at 1^% ? "^ 

11. 'What is the total par value (595, 4) and the total market 
value of 100 shares Lake Shore at 118| (606), 300 sh. N. J. 
Central at 89|, 500 sh. W. U. Telegraph at 78^, 200 sh. U. S. 
Express at 73J, 500 sh. N. Y., L. E. & W. com. at 40|, and 
800 sh. N. Y., L. E. & W. pref. (596) at 90| ? 

12. What is the cost of 250 shares Tex. & Pac. at 50| and 100 
shares Ohio & Miss. pref. at 104, brokerage \% (607) ? 

IS, What are the proceeds of 600 shares Morris and Essex (half 
stock, 595> 2) sold through a broker at 121 J ? 

IJf, What are the proceeds of the following stocks sold through 
a broker? 200 shares Union Pacific at 117|, 2000 shares N. Y., 
O. & W. at 27J, 800 shares A. & T. H. pref. at 88, and 600 shares 
Chi. & Alton at 131 J. 

15, Find the cost of 10 shares Manhattan Bank at 135, $5000 
Erie 7^8 (597, 5) cons, gold bonds (597) at 128, $1000 Toledo 
and Wabash 2d (597, 5) at 108|, $5000 C. E. I. & P. 6^s, 1907, 
coupon (597, 2) at 129, and $5000 Ohio Southern Income (597, 5) 
itt 45, usual brokerage. 
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16. Find the proceeds of 115000 U. S. 4% registered, 1907 
(599), b. 3, at 117^, and 110000 U. S. 4^'% coupon (598) at 
114^, usual brokerage. 

17. How much must be invested in U. S. 4iJ^% 1891, to pro- 
duce a quarterly income of $675, bonds selling at 114| ? 

18. "When Ohio 6^s are sold at 109|, what is received for six 
1500 bonds, brokerage \% ? 

19. When Pittsburg, Fort Wayne and Chicago 2d 7's, 1912, 
are worth 135, what will $12000 in bonds cost ? 

W, How many $500 bonds shall I receive for $4735 invested 
in U. S. 4^8 at 118| ? 

21. How much must be sent to a broker that he may purchase 
$8000 U. S. 4i's at 102|-, commission \% ? 

22. An executor sold Central of New Jersey stock at 52|, and 
purchased with the proceeds $4^00 in U. S. 4^ 1907, at lOOf 
What was the par value of the stock soid^ usual brokerage ? 

23. A broker bought on his own account *200 sh. Nor. Pac. pf . 
at 69|, and sold the same the same day at 734'. What was his 
gain ? 

2Jf. How many shares of 111. Cen. bought at 129f , t'^nd sold at 
132|, usual brokerage, will produce a gain of $1375 ? 

25. What income will be produced by iuvesting $235250 in 4t% 
bonds at 117f ? / 

26. The common stock of a railroad cokxpany is $46,000,000- 
and the preferred stock (596) $8,000,000. The company de- 
clares a dividend of d^% on the preferred stock and 2^ on the 
common stock. What is the surplus, if the net earnings are 
$1,317,645 ? 

27. Bought June 4, 800 sh. Ohio & Miss. pref. at 35^, s. 30. 
The stock was delivered June 24. What was the amount paid] 
including interest (610, 9) ? 

28. Bought May 16, 200 sh. Lake Shore at 116f, b. 60, ar^ 
called for the stock July 5. What was the cost including interest' 

29. Jan. 10, sold 100 sh. Phil. & Read, at 65^, s. 3. Jan. 1^^^ j 
the stock was quoted at 68J. How much was the differencf j 
(610, 7) paid by the seller in settlement ? | 

80. How much must one invest in ^\% bonds, when they artf 
selling at 121|^, in order to have an income of $1800 per year ?^/l 

31. A man invests $28020 in 4^ stock at 116|i^ brokerage \%[ 
What is his income ? j 

{ 

\ 
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». I BeU 200 flh. H. & St. J. pf. St lllf and tlOiXK) N. T. 
EleTated 1st mortgage bondB at 119. What wiU be the net pio- 
oeeds of the sale, allowing usual brokerage ? 

S3. A person sells 26 shares 34^ stock at 86, and loans the 
proceeds at b%^ What is the increase in his income ? 

SJ^. July 1, 1887, the interest-bearing debt of the United 
States was as foUowa: 4^*8, $250,000,000; 4\, 1:37,9:5,830; 3 s 
$14,000,000 ; Pacific B. R. G's, $64,623,512. What is the total 
interest for one year ? 

So, The capital stock of li' railroad company was "watered" 
(610, 11) by declaring a stock dividend of 10^^. If the market 
Talue of the old stock was 110, what should be the ralue of the 
new stock ? 

36. Jan. 1, 1882, the A. & B. R. R., having a capital stock of 
$20,000,000, was consolidated with the B. & C. R. R,, having a 
capital stock of $32,000,000. The new company was organized 
under the name of the A., B., & C. R. R. For every share of the 
A« & B. R. R. there was issued 1 % shares of the new stock, and for 
every share of the B. & C. R. R. there was issued 1^ shares of the 
new stock. What was the capital stock of the new company, and 
how much was the stock '^ watered'^ ? 

37. Before the consolidation, the stock of the A. & B. R. R. 
was worth 1.20 in the market, and the stock of the B. & C. R. R. 
90. What should be the quotation of the new stock ? 

38. During the year 1881, the A. & B. R. R divided among 
its stockholders $1,600,000, and the B. & C. R. R., $1,920,000. 
During the year 1882, the new company divided an amount equal 
to the total dividends of the two companies in the preceding 
year. What were the rates of the dividends of the two companies 
in 1881, and the rate of the dividend of the consolidated company 
in 1882 ? 

39. Mr. A. had 10 shares of the A. & B. R. R., and 16 shares 
of the B. & C. R. R. What was the total amount of his dividend 
in 1881 ? How manv shares of the new stock did he receive, and 
what was the amount of his dividend in 1882 ? 

Jfl, The gross earnings of the M. C. R. R. for the year ended 
Dec. 31, 1880, were $9,085,749; operating expenses and taxes, 
$5,738,751 ; interest and rentals, $1,586,410. After declaring a 
dividend, there was a surplus of $261,532. What was the r..te of 
the dividend, if the amount of the stock was $18,738,^00 ? 
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Jfl. A gentleman bought bank stock, paying regular annual 
dividends of 6^, at 120. What was the rate per cent, of his in- 
come, or what per cent, did he receive on the money invested ? 

Analysis. — Since dividends are reckoned on the par value of the stock, 
the dividend on 1 share of $100 would be $6. Since each share costs $120, and 
pays $6 income, the per cent, would be $6-i-$120, or 5%. 

Note. — The above analysis will not apply to bonds that mature at a cer- 
tain fixed time, unless the investor expects to sell the bonds before maturity 
at the cost price. If 6% bonds that matuire in 1899 are purchased in 1889 at 
120, and are sold at ihe same rate before maturity, they will pay 5% on the 
investment, or cost. If the bonds are held until maturity (1899), or for 10 
years, the owner would receive from the government the par value only, or 
$100 for a bond of that amount, and the bonds would yield less than 6%. 
If 6% bonds, maturing in 10 years, are purchased at 1.07^^*^ and held until 
maturity, they will pay 5% on the investment. (See Ex. 59.) If 6% bonds, 
that mature in 2 years, are purchased at more than 112, there would be a loes 
of interest to the purchaser instead of a gain. 

-4^. Which is the better investment, stock paying a regular 
annual dividend of b% and bought at 80, or stock pajdng 8^ 
dividends, and bought at 120 ? 

iS, If insurance stock paying regular dividends of 10^ annually 
is bought at 137:^, brokerage \%. what per cent, of income will it 
produce ? 

4^. Which investment will produce the greater annual income 
and how much, $20,000 invested in Chemical Bank stock at 2000 
which pay^ dividends of lb% every two months, or the same amount 
invested in Chatham Bank stock at 125 which pays regular semi- 
annual dividends of 3^ ? 

^5. What rate can you afford to pay for stock paying regular 
annual dividends of 10^, in order to realize 6^ on the invest- 
*nent ? 

. ^6'. At what price must S% stocks be purchased to afford b% on 
the investment ? To afford 6^ ? 

Ji.7, Stocks bought at 80 pay regular dividends of b%. What 
is the rate per cent, on the investment ? At what rate should 
they be purchased to afford 4^ on the investment ? To afford 8^ ? 

Jt8, Purchased 4-00 shares Lake Shore at 118}, and 200 shares 
Chesapeake and Ohio 2d pref., at 24|. Solid the Lake Shore at 
113|, and the Chesapeake and Ohio at 22 J. What was the loaS) 
a8u&< brokerage, no interest ? 
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Jffi. The gross earnings of the Union Pacific Railv/ay Co. for 
1879, were $13,201,077.66; the operating expenses were $5,475,- 
503.44. What were the surplus earnings, and what per cent, of 
the gross earnings were the operating expenses ? 

50, A synopsis of the report of the N. Y. C. (& H. R. R. R. for 
its fiscal year ended Sept. 30, 1881, is as follows : Gross earnings 
from passengers, $6,958,038; from freight, $20,736,749; from 
miscellaneous, $4,653,608; expenses, $19,464,786; interest, rentals, 
and taxes, $4,990,783. What was the surplus for the year after the 
declaration of a dividend of 8^ on a capital stock of $89,229,300 ? 
The expenses were what per cent, of the total earnings ? 

51, The L. S. & M. S. Railway reported as follows for the year 
ended Dec. 31, 1880 : Gross earnings, $18,749,461 ; operating 
expenses and taxes, $10,418,105 ; interest, rentals, dividend on 
guaranteed stock, and $250,000 for the sinking fund, $3,000,374. 
After paying a dividend of 8^, there was a surplus for the year of 
$1,373,662. What was the amount of the dividend, and the capi- 
tal stock ? 

52, July 26, a broker received from a customer a remittance 
of $1000 as a margin (609) and purchased for him 100 shares of 
St. Paul Common at 59. On Aug. 2, the broker sold the stock at 
64J. What was the customer's profit ? 



OPERATION. 



Dr, 

July 26. To 100 shares St. Paul Cora. 59 . $5900 

Commission ifo • . 12.50 
Aug. 2. Interest $5912.50, 7 days . 


1 
5912 


50 
50 




*» 


Cr. 
July 26. By margin deposited .... 
Aug. 2. " 100 shares St. Paul Com. 64J . $6450 

Commission ^fo . . 12.50 
Aug. 2. Intei-est $1000, 7 days .... 


1000 

6437 
* 


** 


Balance 




**** 


** 



The profit is equal to the balance less $1000, the original deposit. 



53. Aug. 30, a broker purchased for the account of a customer 
300 shares Noiihwestern Eailroad stock at 78. He deposited as 
a margin $3000. On Sept. 22, the stock was sold at 74|. What 
was the loss ? (Interest 6%, usual commission.) 
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54. May 10, a speculator deposited with his broker 15000 tm a 
margin, and directed him to purchase for his acconnt 500 shares 
N. Y., L. E., & W., pref. at 90|. May 20, the stock was sold at 
94J. What was the gain, interest 6%, usual brokerage ? 

55. Sept. 10, I deposited with my broker $5000 as a margin, 
and he purchased for mo 200 sh. Cen. Pac. at 90J, 200 sh. Morris 
& Essex (half stock) at 122^, 200 sli. Tex. & Pac. at 49f The 
stocks on Sept. 30 were quoted as follows : Cen. Pac. 80J, Morris 
& Essex 120|, Tex. & Pac. 41|. How much should I have 
deposited with my broker to make my margin of 10^ good, and 
to cover commission for buying and selling, and interest? If I 
had been unable to have made an additional deposit, and the broker 
had ^* sold me out,^^ what would have been my loss ? 

56. An operator, supposing Erie would decline in value, 
ordered his broker to sell short 100 shares at 50, and at the 
same time deposited with him as a margin 11000. The broker 
on receiving the order sold for his account 100 shares at 50, and 
borrowed the stock for delivery. When the market price declined 
to 45, he ordered the broker to '^ cover his short sale^' (buy the 
stock for delivery), and return the stock to the party from whom 
it was bor.x)wed. What was the gain, usual brokerage ? 

OFISATION. 

Cr, 
By margin deposited • $♦♦*♦.** 

" 100 shares Erie borrowed and sold at 50. . . ****** |**€r5fe 

Dr. 

To 100 shares Erie bought and returned at 45 , ^****** 

'* commission for selling the stock J% . . , *♦.♦♦ 

" " buying and returning the stock jfc. ♦♦.♦♦ ♦»»♦.»♦ 

** amount to credit ♦♦*♦*♦ 

The net profit equals the balance less the margin deposited. 

Note. — There is no interest charged on short sales, but it sometimes 
happens that a small bonus has to be paid for the use of the borrowed stock. 

57. A broker sold ^^ short'' for me 400 sh. C. B. & Q., at 
135 J, and 100 sh. C. E. I. & P., at 132]^. My '^ short '* sale on 
0. B. & Q. was '^covered" at 131}, and C. E. I. & P. at 133f 
What was my net profit, usual brokerage ? (No interest.) 

58. Sold Aug. 11, 500 shares Chicago & Alton, s. 3, at 94J, 
and covered my short sale Aug. 14, at 91. What was my profit, 
allowing the usual brokerage ? 
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d9. At what price may 6^ bonds, maturing in 10 ^ears, be 
purchased, so that the investment will pay h% ? 

Note. — ^Tables have been constructed on various plans, and different 
methods are used by bankers and financiers, for the solution of problems 
relating to bond investments; two of which are given below. 

Analysis. — 1. In the following method, it is presumed that the accruing 
interest is not reinvested, but that a suiHcient part of it is set aside as a sink- 
ing fund to make up the amount which was originally paid out as premium. 

A $1000 bond in 10 years at ^% would amount to |1600($1000+ 10 x |60). 
$1 in 10 years at 5/^ would amount to $1.50. To amount to $1600, the prin- 
cipal, or the amount paid for the bond, must be as many times $1 as $1.50 aN 
contained times in $1600, or $1066.66| (106f %). 

If a $1000 bond is purchased at lOOf, it will be necessary to set aside as a 
sinking fund each year $6.66| (|%) to make up the premium in 10 years. 
The annual interest, $60, less $6|, the annual sinking fund, is $53^, which ia 
5^ of $1066§, the cost of the bond or the amount invested. 

If the amount set aside as a sinking fund is placed at interest, either 
simple or compound, 6^ bonds, maturing in 10 years and purchased at 106}, 
would pay a little more than 5^. 

2. The following method anticipates compound interest throughout; ♦, e., 
the interest is immediately reinvested at compound interest. 

The holder of a $1000 bond would receive $60 interest annually, and 
$1000, the face of the bond, in 10 years. If money is worth 5%, the several 
interests in the 10 years at compound interest would amount to $754,674 
($1 placed at compound interest at the beginning of each year would amount 
in 9 years to $11.5779 (484). $11.5779 plus $1 of the last interest = $12.5779. 
$60 would amount to 60 times $12.5779, or $754,674). $1000, the principal, 
plus $754,674, the compound amount of the interest, equals $1754.674, the 
total value of the bond at maturity, money being worth 5^. The present 
worth of $1754.64, due in 10 years, at 5% compound interest, is $1754.64 -*- 
$1.6289 (483), or $1077.19. Hence the bonds must be purchased at 1.07,% 
to pay 5% on the investment. (See Ex. 41. Note.) 

60. What must I pay for 6^ bonds, matnring in 15 years, 
•that my investment may yield Z\% ? (Both methods.) 

61, 6% bonds, maturing in 10 years and bought at 106|, pay 
what per cent, on the investment ? (See 1st analysis, Ex. 69.) 

Analysis. — A $1000 bond would amount in 10 years at 6% to $1600. If 
$1066.66f is paid for the bond, the net interest for 10 years is $1600— $1066.661, 
or $533.S^; and for one year $533.33^h-10, or $53.33^. An income of $5d.3ai 
on an investment of $1066.66} is equivalent to 5% ($53.33} -*- $1066.66}). 

6£. What rate of interest do I receive on my inyestment, ?* I 
buy 7^ bonds matnring in 20 years at \ZZ\ ? 



TAXES. 



612. A Tax is a sum of money assessed on persons and 
property to defray the expenses of a State, county, town, corpo- 
ration, or district. 

1. In certain States all citizens above 21 years of age are required by law 
to pay a certain tax on the person. This tax is called a Captation or Fbll 
Tax, 

2. The expenses of States, counties, towns, etc., are paid by a direct tax 
upon the property or polls of the same. The methods of assessing taxes differ 
in the several States. In some States, a certain percentage of the whole tax is 
assessed upon the polls, while in others the poll tax is a fixed amount for each 
citizen. In certain States, the whole tax is paid by the owners of the property 
of the same. In the States of New York, Pennsylvania, and some other 
States, there is a direct tax levied upon certain corporations doing business in 
the State. 

3. The expenses of the United States government are paid by duties on 
imports; the internal revenue (the tax upon distilled spirits, fermented liquors, 
tobacco, snuff, and cigars) ; sales of public lands ; tax on circulation of national 
banks; customs fees, fines, penalties, and forfeitures; fees, consular, letters 
patent, and land ; profits an coinage, etc. 

613. Real Estate is fixe& property; as land, houses, etc. 

614. Personal Property is movable property, as money, 
stocks, bonds, mortgages, furniture, merchandise, etc. 

615. An Assessor is a person appointed or elected to esti 
mate the valuation of all property liable to taxation. 

616. A Collector or Receiver of taxes is a person appointed 
or elected to collect or receive the taxes of a city, town, village, or 
district. 

Collectors receive a commission on the amount collected or a fixed salary 

EXAMPLES. 

617. 1. For the fiscal year 1879, the N. Y. State tax levy was 
dt the rate 2^^^ mills. How much would this rate produce, the 
valuation of the taxable property bein|j^ t2,686|140j000 ? 
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2. The rate of taxation of a certain county was 3| mills^ and 
the amonnt of the tax $40^653.48. What was the raluation of th« 
property ? 

S. The following were the rates of taxation of New York for 
State purposes, 1880: — schools, 1.085 mills; general purposes, 
1.475 mills; newcapitol^ .6 mills; canals, .34 mills. What was the 
total rate of taxation, and how much was raised hv a county whose 
valuation was fixed by the State Board of Equalization at $11,047,- 
534 ? How much was raised for school purposes ? 

4- Taxes were levied in a certain town for the following pur- 
poses : — support of poor, 12,000; roads and bridges, $500; accounts 
audited by town auditors, $2,8TG.10 ; accounts audited by super- 
visors, $19.48; county expenses, $9, 774.72 less a surplus of $6,055.90 
in the county treasury ; state and school tax, $15,079.88 ; surplus 
tax, $868.98. What was the rate of taxation, the total valuation 
of the property, as made by the town assessors, being $4,321,252 ? 
What was the tax of Mr. A., whose valuation was $7,300 ? 

Note. — ^To save labor in the calculation of taxes, a table similar thf 
following is usually prepared by the accountant. 

Tax Table. — Rate, 5.8 mills on $1. 



1 

2 
3 
4 
5 
6 
7 
8 



.0580 
.1160 
.1740 
.2320 
.2900 
.3480 
.4060 
.4640 
.5220 



.0638 
.1218 
.1798 
.2378 
.2958 
.3538 
.4118 
.4698 
.5278 



.0696 
.1276 
.1856 
.2436 
.3016 
.3596 
.4176 
.4756 
.5336 



.0754 
.1334 
.1914 
.2494 
.3074 
.3654 
.4234 
.4814 
.5394 



.0812 
.1392 
.1972 
.2552 
.3132 
.3712 
.4292 
.4872 
.5452 



.0870 
.1450 
.2030 
.2610 
.3190 
.3770 
.4350 
.4930 
.5510 



.0928 
.1508 
.2088 
.2668 
.3248 
.3828 
.4408 
.4988 
.5568 



.0986 .1044 .1102 
.1566 .1624 .1682 
.2146 .2204 .2262 

. 2726 1. 2784 1. 2842' 
.3306 1. 3364 .3422 



.3886 
.4466 
.5046 
.5626 



.39441.4002 



.4524 
.5104 
.5684 



.4582 
.5162 
.5742 



6. Find from the above table the tax on $16750. 



OnBATION. 

Tax on $16000 is $92.80 
750 '' 4.35 



<< 



Analysis. — By looking in the table oppo- 
site 1 and under 6, we find that the tax on 
$16 is $.0928, and by removing the point 3 
places to the right, we find the tax on 
$16000 to be $92.80. In the same manner, 
the tax on $750 is found to be $4.35. The tax on $16750 is .♦«2.80 phis 



<( 



16750 '' 97.15 
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6. How i/iutfh was paid by Mr. B. on an asseuiiment of $6400^ 
the collector charging a commission of 1% additional ? (XTse table.) 

7. Mr. D. being delinquent was charged b% additional. How 
much was he obliged to pay on a valuation of $9500 ? 

8. What was the total tax, including commission of 1%, of 
Mr. C, whose real estate was assessed at 124000, and personal 
property at 115500 ? 

Find the tax on Find the tax on 

9. 17200 at 8.4 mills on $1. 13. 1248000 at $2,131 on »100. 

10. $27500 at $2,174 on $100. U. $14100 at $16,476 on $1000. 

11. $4800 at $21,871 on $1000. 15. $240500 at $0,889 on $100. 

12. $9600 at 6.8 mills on $1. 16. $13500 at $29,142 on $1000. 

17. A has 6 lots worth $1200 each ; B has 8 lots worth $1600 
•ach; and has 10 lots worth $1000 each. Divide a tax of 
$1360 for street improvements between them. 

18. A rate of $6.34 on $100 produces a tax of $4216.10. What 
is the property assessed at ? 

19. A pays $17.25 more tax than B, their valuations being 
equal. Living in different towns, the rates of taxation are $3,176 
and $3,291 on $100 respectively. What is the valuation of their 
property ? 

20. The cost of a new school house was $3800. What was the 
rate of the tax on $100, the valuation of the district being 
$325000 ? 

21. If the assessor's valuation of certain property is 60^ of its 
actual value, and the tax is 2 J^ of the assessment, the tax is what 
% of the actual value ? 

22. Ill the City of Brooklyn, N. Y.> the following is the rule 
regarding the payment of taxes : 

Rebiite at the rate of 7^ % per annum allowed on payments made during 
the month of December for the unexpired portion thereof. On aU bills paid 
after Jan. 1, interest at the rate of 9% per annum will be added, to be com- 
puted from Dec. 1 to the date of payment. 

According to the above rule, how much tax was paid Dec. 16, 
by Mr. A., the valuation of whose property was $7500, the rate of 
tax being $2,376 per $100 ? How much was paid by Mr. B., on a 
valuation of $12500, Mar. 26 ? (365 days to the year.) 

23. What is the total tax on 8375 pounds tobacco at 8c.. 43^ 
gallons distilled spirits at 70c., 2165 barrels beer at $1 F 
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as. Duties or Customs are taxes saseoBed by the GoTeni- 
ment opon imported merchandise for the purpose of rerenne for 
the sapport of the gOTemment and for the protection of home 
indnstTT. 

1. The wateis and shores of the United States are divided into collection 
distzictB; in each of which there is a port of entry and one or more port^of de- 
lirerr. Tho^ the district of Boston and Charlestown comprist-s all the waters 
and shores within the counties of Middlesex, Suffolk, and Norfolk. Hinghmm, 
Wejmouth, Cambridge, Roxborr, and D(»chester, the posts of deliray. AH 
pons of entry are also ports of deliveiy. 

2. The principal officer of every district is the GQUeetor, who is assisted 
by depaty-colkctors, surveyors, appraisers, weighers, gangers, inspeetois, etc. 
The duties of the above vary in the several collection districts and ports. 
There is also in the leading ports of entry, a *' naval officer,*' whoee depart- 
ment is a check upon that of the collector. 

619* A Cnstom-House Broker is a person who makes entries* 
secnres permits, and transacts other business at custom-honses for 
merchants. He is familiar with the tariff laws and the details 
and regulations of custom-house business, and usually acts under 
a power of attorney. 

620. Duties are of two kinds, ad valorem and specific. 

62JL An Ad valorem Duly is a tax assessed at a certain 
per cent, on the dutiable value of the merchandise; as silks at 60^, 
watches at 2b^€, linens 30, 35 and 40J?, china 45 and 50}Jw 

1. The dutiable value of merchandise is its ma^et value at the port of 
export, but not less than its invoiced cost, commission added, whether paid 
or not. There is no duty on the freight or transportation from the port of 
export. The appraised value is sometimes greater than the invoice value 
(623>. 

2. in reducing foreign money to U. 3. money for the purpoee of calcit- 
huing duties, if the cents of the result are less thctfi 50, they are rejected s if 
more thao d(K $1 is added to the dollars. 
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' 625. A BoocLed Warehoase is £b place for the stomge of 
merchandise oa which the duties or taxes haye not been paid. 

1. If an importer does not desire to place his goods at ouoe in the market, 
or anticipates exporting the same, br giving a booil fxx the payment of the 
duties and tnAkitig the entry in the proper fonn. he may have the merchan- 
dise stored at his own risk in a bonded warehouse, and thus defer the paymeiil 
of the duties. 

2. Merchandise may be withdrawn from a bonded warehouse fur expor- 
tation to Canada or other foreign country, without the payment of the duty 
on the same. 

3. Merchandise is frequently sold ** in bond" at prices which do not in- 
clude the duty. 

4. Merchandise that mav be in warehouse under bond for mon* ihan one 
year, will be liable when withdrawn for 10^ additional duty. 

5. Any goods remaining in public store or bonded warehouse beyond 
three years shall be regarde<l as abandoned to the government, and sold «nder 
certain regulations and the pnx.'eeds paid into the Treasury. 

626. Dra'^back, — ^When distilled spirits, fermented liquors 
and tobacco upon which an internal reyenue tax has been paid, 
and foreign merchandise upon which an import duty has been 
paid, are exported, the tax or duty upon the same is refunded. 
Such retnm of the tax or duty is called a Dra^wback. 

627. The Free Liist is a list of articles which are exempt 
from dutv. 

In making entries of free goods, the value as given in foreign money 
must be reduce^l to U. S. money (See Ex. 23, Art. 1128), permits must be 
obtained to land the goo«ls, and certain packages are sent to the public store 
for examination. 

EXAMPLES. 

628. i. A merchant imported from Lyons an invoice of silk, 
the dutiable value ( 621, 1) of which was 48T65 franca. What 
was the dutiable value of the same in U. S. money,, and what was 
the duty at 60^ (621) ? 

Notes. — 1. For foreign moneys of account and their values in United 
States money, see Art. 566. 

2. 48765 francs at 19.3^ = %**^. (See Art. 621, 2.) eO^ of 

2, Find the duty on 1617 pounds of almoTidA, at 6 eta 
pooxid* 




u 
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DUTima. 



£83 



15. On a certain inyoice of 34216 ponnds of peppier, there are 
discounts for damage as follows: 12% on 6190 pounds, %% on 
6438 pounds, and b% on 9642 pounds. After deducting the dis- 
count^ what would be the duty on the remainder at 5 cents per 
pound? 

16. The duty on burlaps is 30^ ad Talorem. What is the 
amount chargeable on a bale containing 50 webs, each being 
54 yds. and 16 in. long, and 27 in. wide, and valued at 30 cents per 
sq. yd.? 

17. What is the amount of duty chargeable on 2465 pounds of 
wool, valued at £171 Ss., when the rate of duty is 10 cts. per pound 
and 11 J? ad valorem? 

18. The duty on certain glass plates being 35 cents per sq./i., 
tind the duty on 316 boxes, each containing 20 plates, and each 
plate being 24 in. by 30 in. 

19. Find the duty at 25^, on one engraving, coet in London 
£34 5s., case and shipping charges 15s., commission 2^^. 

20. What is the duty at $1 per cu,ff. and 25J?, on a block of 
marble 2x3x7 //., imported from Italy, dutiable value 3450 
lire? 

21. Find the duty on 4175 lbs. cloves at bf per lb., 476 lbs. 
cinnamon at 20^, and 5437 lbs. rice at 2^. 

3Iake the extensions, find the dutiable value, and calculate the 
duty on the following invoices and accomjjanying entries: 

22. Entry of merchandL^e, fmjxirted by Teffi, Welleb k Co., 
from Berlin in the Str. ^•'Siiesia." Arrived Jan. 14, 1882. Xew 
York, Jan. 16, 1882. 



Markc. 


Nor. 

351 


pBckag«« ftiid CoDtenta. 


mL 


<(T.wN 


One ca^e half silk g<^xids, . 
Commission 2\%, 

Krn. »***.*♦ ^23ii^ = 

eo^ of »♦** V 


• • 

• • 


Bm.22&Ut 
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DUTias. jKM.StS. 

lie total duty oa 3 cases machiuerj, total Talne £23 

%; '! cwt.C qr. 14 «. (633, 2) ca8ting8 at IJe. per 

7l. qr. 36 !b. chain at 2^c. per pound ; and 3 ewl. 

Bin at 2c. per pound. 

Toice of woollen cloth weighing 516 ponnda, md 

17 IQs., was imported from England. What waa the 

s, per pound and 35^ ? 

iporter on making his entry at the custom-hons^ 

f on 3871G ponnds (Invoice weight) of tobacco, at 

mud. According to the return of the custom-house 

net weight was 384~2 pounds. How much of the 
mded when the entry was liquidated ? 
aty on 38433 pounds of sugar was paid at the rate of 
ound. According to the weigher's return, the net 

28218 pounds. How much additional duty wag ! 
.e appraiser having fixed the duty at 3J cts. per ' 

is the duty on an invoice of linens from Ireland, i 
e £424 15s'. (!'/., lit rir-f/ ? PutiaWe value £384 lis. 

is the duty on lui invoice of porcelain vases from 
, diiti;ililc viduc ;i,s4:i Jr;uirs ? Dutiahle value 7896 

:lif duty fin V.'^ rti. //. (if st^itiiary iiiurMe imported 
duti^iiiii' valiks l>i-i-:r< iiiv, at *1 per cubic foot, 

, h tbo diitv on ">'ii-in pounds of pig iron at $7 pec 

*■ 

the duty oii an iiivoiw nt Ica.tliei' gi.mls fi-oni Viena% 

e 6429 lloriusj at 35',7. 

iis the duty on an importation of toyafrom (Jermany^ 

e 8437 marts, at SO?; ? Putiahh' value 741(i mart^^ 

e duty tit 23 cents per ^7. t/iL and 35^ ^-^ 
Ks carpet. 27 in- wide, invoiced at 3*:. 6d. "t^, 
■- - " ;ul'sfw) £-i 1IJ.S-. M.-t 




Note. — The foUowlii^ la tn entrj of tre« gaatH. fi^ goods are entered 
and the foreign inonet»r7 imits reduced to U. S. monef for Btatlstial purposec 
in the Mone manner m dutiable gooda. 

tS. Entry for consnmptioa of nierchp..diie, imported by W. "S. 
ScHiEFFELiN & Go., in the Str. "Aiisa" from Savanilla, on tbo 
10th day of January, 1883. New York, Jan. 13, 1882. 



33 bales Medicinal Bark, | flSlO. 

Packing, , 12. 

Commission %^%, 

(PesoB of U. S. of Oolnmbia), . 
@8S.3#, 



S4, Invoice of one package merchandin, purchased by GlAD 
HILL & Co. for account of D. Bcckley ft Co., New York, anrf 
forvarded for shipment to D. & C. MacIteb, Lfvcrpool. 



4 Pieces Drab Cotton Pantaloon 3a in. vide, 
#1729 :9 yd, 

30 80 . . . 

31 77i, . 

32 79, 315i (less ^) 307 @ 28. 2d., . , 
H% discoDut, 



Verification and Commissioner's fee, 
2i% Commission, 



t. 


* 
** 




** 
14 
16 
* 
14 


33 


11 



Less Consurs Certificate (not dutiable). 



Entry of merehandiee, imported by D. Buckley & Co. in the 
Str. "Catalonia" from Liverpool. New York, Jan. 12, 1882, 





One case cotton, . . 

@ 4.8665 
Dutj SS% of »••• 


= 


»••••• 


la. 


D.B. 


33-11-7 


sm 


»•••. 



Art. ess 



DUTIKH. 



965 



25. InTOice of 700 bales leaf tobacco shipped by F. B. del Rio 
& Co., per Str. "Niagara" for New York, and consigned to 
Fbedebigk db Babt & Co. 



F. B. 



ISt8 



/ 



40t7 



700bales830772to. (See page 343, Spain) 

Chabges. 

Baling, $525. 

Export duties^ 3407.39 

Consul fee, 2.75 

Small chargei^ 49 



CommiflBion 2^^, 
Spanish gold. • 
Havana, Dec 27, 1881. 



$35000 



^^^^ 



«« 



I 



IK**** 



Custom House, New Yorlc, Collector's Office, Jan. 4, 1882. 

Bond No. 9817. 

Entry of merchandine, imported on the third day of January, 
1882, by Fbedeeick db Bary & Co., in the Str. "Niagara" 
from Hayana. 



Marks, 



F. B 



Nos. 



fW 



Paekagei and Contenta. 



700 bales Leaf Tobacco, 



35c. 



84240 /&f. 



Duty 84240 /6». @ 85^ = %**•**, 

f Wdghen return 88075 Jb$. at 35f = 

Befnnd, • • • • 
t Added I7 tlw Ikiiildator. 



$30ti.%.74 
at .98 j8 - 

r 



26. What 18 fhe duty on an inyoioe of crockaiy infoiosd at 
£1275 16s. 6d. /. 0. h. (free on board), at 4Xi% t 

27. What is the duty on 28916 pounds of gteel nils at J J^ jier 
pound, and 11438 pounds of tin plates at 1-^ per pound ? 

28. The duiy on spool thread of cotton, oontaii 
the spool, is 6# per dozen spools and in addi 
valorem. What is the duty on 111 GO spoe 




PARTNERSHIP. 



Partnership id tlie association of two or more peTBoU ■ 
leir capital and services for the ptirpoae of cooducting ' 
ae gains or losses being shared in such proportion 
lolated in the agreement. 



K Special Partner is ouo who takes no active part ii 
38, and whose liability is limited to the amount of 1; 
. In order to thus limit his liability, the amount oi 
lent must be duly advertised, and he mast take i 
in the business. 

rtners who conduct the business are called General 
Their private property is liable for the debts of the " 



"he Capital oi' Capital Stock is the mone;' "r other 
hieh is invested in a business, 
iiers' accounts are used to show the amounts iTivestoJ. 
firms, the investments are entered in the pai'tnofs' ■■^Lock nc- 
1 the amounts withdrawn by the partner* during the year and 
are entered in their "private aocouuts."' 

L Resource or Asset is any kind of lu-ojuii-ty belong- 
30ucern having a finauoial value. 

V Liability is a debt owing by the concern. 

Che Net "Worth of a concern is the excess of it* 




Art. 636.) PARTNERSHIP. 28? 

636. O-ain? or Losses, how shared. — In most partner- 
ships, the gains or the losses are divided according to certain 
fractions or percentages ; the inequalities of the investments are 
adjusted by allowing interest upon the same; and the part- 
ners receive salaries for their services rendered. (See Ex. 36, 
Art. 639.) Sometimes the net gain or net loss- is shared in 
proportion to the investments (Ex. 13, Art. 639), or the 
average investments. (Ex. 17, Art. 639.) In joint stock 
companies the gains (dividends) and the losses (assessments) 
are shared in proportion to the investments or the amounts of 
stock held. 

637, Q-ains or Losses, how found. — When the books 
have been kept by *' Single entry/' and when no books have been 
kept, the gain is found by subtracting the net worth (634) at 
commencing, or the investment, from the net worth at closing ; 
and the loss, vice versa. 

When the books have been kept by *' Double entry,'' the gain 
may be found as above, or by subtracting the sum of the separate 
losses from the sum of the separate gains. The results by the 
two ^let!iods should be the same and should prove each other. 



EXERCISES. 

638« In tne following exercises find the gain or the loss : 

1. Capital at commencing, $5000 ; capital at closing, 13000. 

2, Capital at commencing, $5000 ; capital at closing, 18000. 
S, Capital at qommencing, 15000 ; insolvency at closing, 

m. 

4. Capital at commencing, 15000 ; insolvency at closing, 

m. 

5. Insolvency at commencing, $5000 ; capital at closing, 

m. 

6. Insolvency at commencing, $5000 ; capital at closing, 
00. 

7. Insolvency at commencing, $5000 ; insolvency at closing, 
K)0. 

8. Insolvency at commencing, $5000 ; insolvency at closing, 

m. 



$1000 

4. 
$7000 

6. 
$2000 

6. 
$6000 

7. 
$4000 

8. 
$9000 
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$3000 
10 

$6000 
11 

$2000. 



Find the capital or the insolTencj at closing : 

9. Capital at commencing^ $5000 ; gain daring the year, 
^0. 

10. Capital at commencing, $5000 ; gain during the year, 
00. 

11. Capital at commencing, $5000 ; loss during the year, 
•00. 

12. Capital at commencing, $5000 ; loss during the year, 
00. 

gain during the year, 



$8000. 

13, Insolvency at commencing, $5000 
$1000. 

IJf^. Insolvency at commencing, $5000 
$7000. 

15. Insolvency at commencing, $5000 
$4000. 

16. Insolvency at commencing, $5000 
$9000. 



gain during the year, 
loss during the year, 
loss during the year. 



Find the capital or the insolvency at commencing : 

. 17. Capital at closing, $5000 ; gain during the year, $3000. 

18. Capital at closing, $5000 \ gain during the year, $6000. 

19. Capital at closing, $5000 ; loss during the year, $4000. 

20. Capital at closing, $5000 ; loss during the year, $9000. 

21. Capital at closing, $8400 ; gain during the year, $4100. 

22. Capital at closing, $3700 ) gain during the year, $5200. 

23. Insolvency at closing, $5000 ; gain during the year, $1000. 
2Ji,. Insolvency at closing, $5000 ; gain during the year, $8000. 

25, Insolvency at closing, $5000 ; loss during the year, $2000. 

26. Insolvency at closing, $5000 ; loss during the yeg'* $7000. 

EXAMPLES. 

639. 1. A and B are partners, A sharing f of the gain or losa 
and B J. A invests $5000, and B $2350. At the end of the year 
their resources and liabilities are as follows : merchandise on hand, 
per inventory, $2000 ; real estate, $7000 ; cash on hand and in 
bank, $1532 ; due on personal accounts, $1640.25 ; notes on hand, 
$1000 ; notes outstanding, $800 ; owing by the concern to sundry 
persons, $4471.69. What is the amount of net resources belonging 
to each partner ^ 



^ABTNBMBHIJP. 



FiBST OPEKATIOir. 



Resoubces. 
Merchandise on hand, 
Real estate, . 
Cash on hand, 
Personal accounts, 
Bills receivable, . 

Liabilities. 

Bills payable. 
Personal accounts, 

Present worth, 
Investments {subtracted). 

Total net gain. 



$2000 
7000 
1532 
1640.25 
1000 



$800 
4471.69 



$18173.25 



5271.69 

$7900.56 
7350. 

$550.56 



I of $550.56 = $367.04, A's share of the gain. 
\ of $550.56 = 183.52, B's share of the gain. 



A*8 investment, 
Plus his gain. 



$5000 
367.04 



B's investment. 
Plus his gain. 



$2350. 
183.52 



A's present worth, $5307.04 B's present worth, $2533.52 

$5367.04 + $2533.52 = $7900.56, total present worth, as above. 

Second Operation. 

Analysis. — ^Theoretically, all the resources of a business belong to the 
creditors and the partners (proprietors), the partners' investments being 
regarded as liabilities ; hence, the resources and liabilities — including the 
partners' accounts — should be equal. If, in a statement of the condition of a 
business, the resources and liabilities thus considered should not be equal, it 
is evident that the partners' accounts do not show their true interests, and the 
inference is that a gain or loss has occurred which has not been entered to 
their accounts. The excess of resources over liabilities would in such case 
show the gain, as would the excess of liabilities over resources show the loss. 
In order to restore the equilibrium, the gain should be credited or the loss 
debited to the partners' accounts. 

1. Statement before adjusting Partners* Accounts. 



Resoubces. 






LlABIU 


[TIES. 


Merchandise, . 


2000 


Bills 


payable. 


800 


Real estate, 


7000 


Personal accounts. 


. 4471.69 


Cash, .... 


1532 


A's investment. 


. 5000 


Personal accounts, . 


1640.25 


B's 


do. 


. 2350 


Bills receivable, 


1000 

13172.25 
12621.69 






12621.69 


9x0088 of resources (net gai 


n). 550.56 


A'sl 


, $367.04 ; B's i 


1, $188.93. 



no 



FAMTNEMSEIF. 



[Art.«M. 



2. State jtE^'T apteb AJxrusTtKG Parthers' Accouirrs. 

ReSOUBCES. LlABnJTIES. 



Merciuuidise, . 
Ro&i estate. 
Cash, 

Personal acoounts^ 
Bills reoeiyable. 



2000 
7000 
1532 
1640.25 
1000 
13172.25 



Bills payable, . 
Personal accounts, .• 
A's inyestment and gain, . 
B's do. do. 



806 

4471.69 
5367.04 
2533.52 

13172.25 



2, A and B are partners, A sharing f of the gain or loss and 
B J. A invested $5000, and B $2350. During the year the con- 
cern gained on merchandise, 8955.56 ; on real estate, «315. The 
expense aoconnt showed a loss of $675 ; the interest account, $45. 
What was the net gain, and the balance of each partner^s 
account. 

Note. — The above example is the complement of Ex. 1. The books 
having been kept by double entry, the separate gains and losses are given, 
and the net gain thus found. The loss and gain account and the partners' 
accounts are shown in the following operation in " skeleton ledger " form. 

Operation. 

B. 







A. 






Jftifoma^ 


»W7 


01 

5 


Investment, 
Gain, . . 


5000 

5387 
5907 


04 
04 




Bftlance, . 


04 



Balance^ 



2508 


1 


2533 


62 











Investment, 
Gain, . . 


2350 
183 

2533 

2533 


Balance, . 



52 
62 



Loss AND Gain. 



Expense, . . 


875 ! ! 


JbuSC., 


955 


66 


Interest, . . 


45 


1 


Real Estate, 


815 




A%0<anh ' 


mt 


04 








Sr* " 4, . 


183 


62 
56 










1270 


1270 


56 



3. A and B started in business July 1, 1881. Each put into 
the concern $2200. The resources on Jan. 1, 1882, were as fol- 
lows : goods, $4000 ; bills receivable, $1500. The liabilities were 
$580. A has drawn out cash, $3000 ; and B, $2000. How much 
is due each partner, the gain or loss being divided equally ? 

Notes. — 1. It must be borne in mind that the amounts dravrn out by the 
[iartners are as fully resources of the business as if charged to an outside 

Ijarty. 

2. In examples 8, 4, 5, and 7, open accounts with the partners and make 
statements of rssources and liabilities. 
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4. A and B are partners. They have cadh and notds on hand 
to the amount of $6475.28. A has drawn from the conoein t24?8>d0^ 
and B has drawn $1016. 48. A invested $4287.46, and B, $1037. 75. 
The firm owes sundry persons $5016.82. What is each partner^s 
present interest in the concern, if they share equally in gains and 
losses ? 

5, On Jan. 1, my brother and I started a business in which I 
invested $900, and he $400. We now propose to separate, and the 
business stands as follows : stock in store $1800 ; cash on hand 
and in bank, $1200 ; outstanding accounts, considered good, 
$1200. According to the agreement, I am entitled to f of the 
net gain, and my brother ^. During the time of the copartner- 
ship, I have drawn $4000 and he, $2800. Of the assets given 
above, how much are we each entitled to ? 

6, C, D, and E are partners, each investing $10000, and each 
to share { of the gain or loss. The resources and liabilities at 
the close of business are found to be as follows, viz. : Merchandise 
on hand, per inventory, $8159.50 ; cash on hand, $5012.88 ; per- 
sonal accounts due the firm, $4235 ; notes and accepted drafts 
(bills receivable) on hand, $5000 ; real estate, $8000 ; bonds and 
stocks, $12000 ; owing by the firm to sundry persons, $5505 ; 
firm^s notes outstanding (bills payable), $3000. C has withdrawn 
during the year $1247.87; D, $1400; and E, $1489. Wha* '•=» 
each partner^s interest in the concern at closing ? 

7. C, D, and E are partners, sharing the gains and lossej 
equally. C's net investment was $8752.13 ; D's, $8600 ; and E's 
$8511. During the 3'ear the firm's gains were as follows : Mer- 
chandise, $8529 ; stocks and bonds, $650 ; interest, $985.25. The 
cost of conducting the business was $2125. What was each part- 
ner's interest at closing ? (See Ex. 2.) 

S. M and N are partners, M sharing f of the gain or I068 and 
N i. M invested $15000 and N $5000. At the close of the busi- 
ness year, the resources and liabilities of the concern are as fol- 
lows : cash on hand, $2128 ; bills payable, $4000; bills receivable, 
$3000 ; the firm owes sundry persons, $8375 ; due the firm from 
sundry persons, $16427; rent paid in advance, $375; mortgage 
held by the concern on the property of A. G. Pope, $5000; accrued 
interest on the same, $150 ; store fixtures vaiu6d at $835 ; mer- 
chandise on hand, $9416; accrued interest on firm's notes out- 
standing, $112; accrued interest on notea\iA^\i^ \\i<^ toccv^^W^ 
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H has withdrawn 92465: and N, $2275. According to the agree- 
ment, each partner is to receiTe a salary of $2500. "Vfhat are the 
separate interests at the close of the business ? 

9. A owns a business, the good will of which is climated at 
$10000, and the stock on hand at $15000. B and C agree to 
unite with him on the following conditions : B to invest $25000 
cash, and C to devote his entire time to the business, for which 
he is to receive, in addition to his interest, an annual salary of 
$1000. The capital is to be kept intact, and no interest to be 
allowed therefor. The gain or loss to be divided equally between 
the three partners. At the end of the year the resources, includ- 
ing good will, book accounts, notes, inventories, etc.y but not in- 
cluding amounts drawn by the partners, amount to $67000, and 
the liabilities to outside parties, to $10500. G has drawn out 
during the year $2500 ; B, il575 ; A, $2000. Of the resources 
above named there are bad debts not to be counted, amounting to 
$575. What is the condition of each partner's account ? 

10. A and B are partners, A investing | of the capital, and 
B \ ; the gains or losses to be shared in the same proportion. 
The following is an exhibit of the business, excepting the part- 
ners* accounts, at the close of a certain period : Resources, cash, 
$3775; Stone & Co., $150; A. R. Mead, $1200; bills receivable, 
$5500 ; interest on the same, $125 ; merchandise, $•^140. LiaMl- 
ities, L, Blair, $500 ; W. H. Rice, $723 ; Martens & Bultman, 
$517.64 ; bills payable, $3300 ; . -terest on the same, $169. The 
net gain during the year was $317^ What was each partner's 
original investment ? 

IL Upon a close valuation of !;he personal accounts due the 
firm in the preceding example, "he partners are convinced that 
Stone & Co.'s is worth no more than 50^ of its face ; and 
A. B. Mead's, 25^ of its face. Upon this valuation what woula 
be the gain> and what the condition of the partners' accounts at 
closing ? 

12; A, B, and are partners, A investing $25000 capital, B 
$5000, and C nothing. The proportionate interests are : A 60jg, 
B 25%, C 15^. At the expiration qf the term of copartnership, 
and after the gains and losses have been adjusted, A's credit of 
capital jtands intact, B has a credit of only $1000, while has 
overdrawn his account $8534. being insolvent, how much must 
B pay into the concern to adjust hia share of the loss P 
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13. A and B are partners in business, the gain or loss to be 
diyided in proportion to investment. A invested $8750 ; B in- 
vested $4000. The net gain is $2726.15. What is each partner's 
share? 

First Operatiois^ — Fractic^tal Method. 

Analysis. — Since A's investment, $8750, is tVt^A ^^ the total investment, 
he is entitled to xW% ^^ the gain ; and for a similar reason, B is entitled to 
^A o' the gain. 

^tji = If ; if of $2726.15 = $1870.80, A's gam. 

AViC = 4t ; if of $2726.15 = $855.26, B's gam. 

Second Operation. — By Proportion". 

Analysis. — The total investment is to each partner's investment as the 
total gain is to each partner's gain. 

$12750 : $8750 : : $2726.15 : $1870.89, A's gain. 
$12750 : $4000 : : $2726.15 : $855.26, B's gain. 

Note. — Cancel any factor common to the given extreme and either of 
the means. 

Third Operation. — By Percentage. 

Analysis.— $2226.15, the gain, is 21.3810% of $12750, the total invest- 
ment. The partners* gains are therefore 21.3816^ of their respective 
investments. 

21.3816% of $8750 = $1§70.80, A's gain. 
21.3816;^ of $4000 = $855.26, B's gain. 

Note. — In order to produce exact results by this method, it is necessary 
to extend the number expressing the rate per cent, of the gain or loss to 
sevei'al decimal places. 

H. E, F, G, and H enter into a joint speculation. E advances 
$5000, F $700C, G $8000, and H $10000, the gain or loss to be 
divided according to investment. They gain $14285, What is 
the share of each ? 

15. Four merchants ship goods on joint account. A puts in 
$6000, B $5500, C $4200, and D $4800. What will be each man's 
share, if the gain is $9200 ? 

16. Five persons having claims against the government, placed 
their claims in the hands of an agent for collection. A's claim 
amounted to $500, B's to $4?5, C's to S300, D's to $250, and E's 
to $175 ; but, after the agent had deducted his fees, there re- 
mained oixly $1237. 50, How much did each claimant receive ? 
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17, A and B are partners, gain or loss to be divided in pro- 
portion to average investment. A inyestSi Jan. 1, 14000; 
Mar. 1, $2000 ; Oct. 1, $3000 ; and withdraws July 1, $1500 ; 
Dec. 1, $1000. B invests, Jan. 1, $6000 ; Sept 1, $3000. They 
close their books Jan. 1 of the following year and find they have 
gained $3456. What is each partner's share ? 

Note. — An Average Investment is an Investment for a certain period of 
time equivalent to several investments for different periods of time. 
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A invested Jan. 1, $4000 x 12 = 

Mar. 1, 2000 x 10 = 

Oct.l, 8000 X 3 = 

A withdrew July 1, 1500 x 6 = 

Dec. 1, 1000 X 1 = 

A's average investmert for 1 month, 



$48000 

20000 

9000 

9000 
1000 



77000 

10000 
67000 





Ob, 




A invested Jan. 1, 


$4000 X 


2 = $8000 


Mar. 1, 


2000 






6000 X 


4 = 24000 


withdrew Jaly 1 


1500 






4500 X 


8 = 18500 


invested Oct. 1, 


8000 






7500 X 


2 = 15000 


withdrew Dec, 1, 


1000 






6500 X 


1 = 6500 


A's average investment for 1 month, $67000 



Analysis.— Bj the first operation, we suppose each investment to be 
made for the remainder of the time. To find the average investment, multi- 
ply each investment and withdravral hy the interval between its date and 
time of settlement. Subtract the products obtained from the withdrawals 
from the products obtained from the investments. The remainder will be the 
average investment for 1 month, if the time is found in months. A's invest- 
ment of Jan. 1 is in the business 12 months (Jan. 1 to Jan. 1); thenseof 
$4000 for 13 months is equivalent to the use of $48000 for 1 month. Treating 
tlie other investments in like manner, we find A's total investments are 
equivalent to $77000 for 1 month. A's withdrawals are equivalent to $10000 
for 1 month. A's net average investment is therefore equivalent to $67000 
for 1 month. 

By the second operation, we find the actual amount in the business to 
each month of the year. Jan. 1, A invested $4000, which was in the busineflii 
until Mar. 1, or for 2 months. Mar. 1, he added $2000, making his total invest- 
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ment $6000, which was m the-busiiiess uutilJuly 1, or for 4 muiiths. July 1, 
he withdrew $1500, leaving in the business $4500 until Oct. 1, or 3 months, etc. 
The several net investments as found in this manner are equivalent to $67000 
for 1 month. 

B's average investment, as found by either of the above methods, is 
$84000 for 1 month. 

A's average investment for the year is $5583.33^ ; and B's $7000. To 
avoid fractions, divide *.he gain in proportion to the average investments for 
1 month. After the average investments are found for a common time, the 
gain may be divided according to either of the methods under Ex. 15. By 
the fractional method, A would be entitled to jVt ^^ ^^® gain> and B to ^^. 

18, C and D are partners, gain or loss to be divided in propor- 
tion to average investment^ C puts in $6000 for one year, and 
$7000 for one and a half years ; D puts in $6000 for two and a 
half years. The net loss is $1565.40. What is each one's share ? 

19, A, B, and C are partners. A puts into the concern $3000, 
but withdraws half of it at the end of 6 months ; B puts in $2000, 
and adds $500 to it at the end of 4 months ; C puts in $2500 for 
the whole year. The gain during the year is $1700. What is 
each one's share ? 

20, Three contractors agree to build a road for $10000. A has 
25 men at work for 16 days and 30 men for 34 days. B has 40 
men for 10 days and 45 men for 40 days. C has 48 men for 50 
days. C receives $200 extra for superintending the work. How 
much is each contractor entitled to ? 

21, J, K, and L are partners, gain or loss to be divided accord- 
ing to average investment. J invests as follows : Jan. 1, $6000 ; 
Apr. 1, $4000 ; K invests, Jan. 1, $8000 ; L invests, Jan. 1, 
$7000 ; Apr. 16, $2500 ; and draws out June 16, $3500. At the 
end of the year the net gain is found to be $4135.60. What is 
each partner's share ? (Time by Compound Subtraction.) 

22, A, B, C, and D were partners for two years. When the 
firm commenced business, A's investment was $6000, B's $3500, 
O's $2800^ and D's $1700. At the end of 8 months, A withdrew 
$3000. At the end of 10 months, D added $1300 to his former 
investment. At the end of one year, B withdrew $S00. At the 
close of the two years, they had gained $4727. W^iac was each 
partner's share of the gain ? 

23, A and B are partners for one year, the gain or loss being 
divided in proportion to their average investments. A invested, 
Jan. 1, $8000; June 16, $1500 \ Aug. \, %*il^^^\ wcvJ\ ^\^^ ^-^^^ 
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May 1, $1500. B invested Jan. 1, $10000 ; Apr. 1, $500 ; and 
withdrew Aug. 16, $2500. How much should A invest Sept. 1 to 
entitle him to one-half the gain ? 

24. C and D are partners. According to agreement G is to 
share J of the gain or loss, and D J. At the end of the year, D 
desires to increase his investment so that he will be entitled to a 
^ interest. How much must D invest, the partners' accounts after 
the books are closed being as follows : C's debit, $6712.38 ; C's 
credit, $27000 ; D's credit, $9000 ? 

25. R, S, T, and U enter into copartnership with equal capital, 

upon the following conditions : E to receive as a salary $2000 ; 

S, $1500; T, $1200; end U, $1000; the gain or loss to be 

divided equally. At the close of the year, the net gain, exclusive 

of salaries, proves to be $5400. To how much of this amount is 

each entitled ? 

Note. — The excess of the salaries Gosses) over the gain is the net loss to 
the business, and should be charged equally to the partners. 

26. X, Y, and Z commence business without capital. Accord- 
ing to the partnership contract, X is to receive a salary of $3000 ; 
Y, $2500 ; and Z, $2000 ; the gain or loss to be divided equally. 
During the year, X withdraws $3000 ; Y, $2800 ; and Z, $1800. 
What is the balance due each partner, if the gain, without taking 
into account the partners* salaries, is $9000 ? 

27. A merchant's assets are $12000, zzA he owes A $1900, B 
$6000, $3000, and D $6100. As he is unable to pay his debts 
in full, he is compelled to make an assignment for the benefit of 
his creditors. If the expense of making the settlement is $1600, 
what % of hi& indebtedness can he pay ? "What amount will each 
creditor receive ? 

28. A and B failed in business. Their liabilities were $64000. 
The firm's assets amounted to $37500. If the assignee's fees 
and other expenses were $2300, what % of their indebtedness can 
they pay ? What will C receive, whose claim is $16400 ? 

29. D and E have made an assignment. They owe F $4200, 
G $16000, H $2500, and K $11800. Their assets amount to 
$25400, and the expense of making the settlement was $1630. G 
being a preferred creditor, what % will be paid to the other 
creditors, and what amount will each receive ? 

N'oTE.—A preferred creditor is one who is paid in full, before any divi- 
)H;id is paid to the c^jther creditors. 
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50. A lot, whose front is 240 feet, and whose depth is 100 feet, 
is bought by A, B and C, who pay respectively $3000, $4000, and 
*o000. How many feet front is each entitled to, if it is divided in 
proportion to their investments ? 

51. M, the owner of a mill, employs S, a miller, under the fol- 
lowing conditions : M is to furnish the requisite capital, and S to 
receive, in lieu of salary, ^ of the profits. M has a store connected 
with the mill, on the books of which are entered all time sales of 
mill products. The grain, etc., for the mill is furnished by M. 
At the beginning of the year the value of the grain, flour, feed, 
etc. is $1727. During the year M's purchases for the mill amount 
to $19275. S has received for cash sales $16337, of which he has 
paid over to M $15550. The sales on account, as shown on M's 
books, amount to $8375; and the value of the products on hand is 
$2828. During the year S has purchased goods at M^s store to the 
amount of $837.65. How much is owing to S at the expiration 
of the year ? 

52. P and Q are partners, each to receive interest on his net 
investment at the rate of Q% per annum, and the net gain or loss 
to be divided equally. P invests, Jan. 1, $5000 ; Mar. 1, $4000 ; 
June 16, $1500; and draws out Apr. 16, $2500. Q invests, Jan. 1, 
$8000 ; Sept. 16, 2000 ; and draws out June 1, $1500 ; Nov. 11, 
$500. At the close of the year the net gain is found to be 
$4475.25, without taking into account the interest on the part- 
ners* accounts. What is the amount due each partner after the 
gain is adjusted ? (Time by Compound Subtraction.) 

Note. — Open accounts with P, Q, and Loss and Gain. 

SS, A and B have been doing business as partners, A sharing, 
\ and B f of the gains and losses. A invested $4500, average date 
Mar. 25, 1882 ; and drew out $2700, average date Sept. 12, 1882. 
B invested $7200, average date June 17, 1882 ; and drew out 
$3750, average date Oct. 25, 1882. At the time of their dissolu- 
tion, Jan. 1, 1883, the debts of the firm were all paid and they had 
on hand belonging to the firm $8750 in cash. How shall the 
money be divided, each being allowed interest at Q% on his 
investment and charged with interest at the same rate on the 
amounts drawn ? (Exact days. Interest 360 days to the year.) 

NoTi:. — ^In Examples 33 and 34, open accounts with A and B, and makv 
statements of Besources and Liabilities, 
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SJ^ A and B are partners^ A having \ and B \ interest. A 
advanced in business 1^12000, average date Jan. 12, 1883 ; and 
drew out $1265, average date Oct. 20, 1883. B advanced $7500, 
average date Apr. 5, 1883; and drew out $2560, average date 
Nov. 25, 1883. Jan. 1, 1884, the assets are as follows: Gash, 
$5800 ; merchandise, %G250 : notes on hand, $7300 ; accrued 
interest on the same, $387.14; personal accounts, $5700. The 
liabilities are as follows : Xotes outstanding, $4200 ; accrued 
interest on the same, $227.65 ; personal accounts, $2500. Find 
the balance of each partner's account, b% of the personal accounts 
being considered uncollectible, and interest being reckoned on 
*:he partners' accounts at 6^ per annum (365 days to the year). 

85. A, B, and C form a copartnership under the following con- 
ditions : A is to manage the business, and to receive therefor $2400 
per annum, which amount is to be credited as July 1. He is to 
receive interest on his salary and to pay interest on sums with- 
drawn at the rate of G^ per annum. B and C are to furnish the 
capital, and to receive interest therefor at the rate of ^% per 
annum. The net gain or loss to be divided equally. B invests, 
Jan. 1, $10000; Apr. 1, 85000. C invests, Jan. 1, $10000; July 
1, $5000 ; and draws out Sept. 16, $500. A draws out, Feb. 1, 
$200 ; Mar. 1, $400 ; July 11, $500 ; Oct. 1, $200; Nov. 21, $100. 
At the end of the year, the gain — without taking into account 
either the salary to be j)aid to A or the interest on the partners' 
accounts — is $8437.16. What will be the balance of each partner's 
account, when all the items have been properly entered ? 

Note. — In Examples 35 and 86 open accounts with the partners and with 
Loss and Gain. 

S6. A, B, and C are ^>artners, A sharing \ of the gain or loss, 
B f , and C \. Interest is to be reckoned at the rate of 6^ per 
annum (365 days to the year) on the partners^ accounts, and each 
partner is to receive a salary of $1800, to be credited as July 1. 
A invested, Jan. 1, $16000 ; and withdrew during the year $4875, 
average date, Aug, 21. B invested, Jan. 1, $20000 ; and withdrew 
$6224, average date, June 18. C invested, Jan. 1, $5000 ; and 
withdrew $2625, average date, July 31. Jan. 1, of the following 
year, the merchandise account shows a gain of $18437.16 ; the 
Interest account (not including the interest on the partners' 
accounts) a gain of $586.38 , sundry consignment accounts show 
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a net gain of $1287.14. The expense account (not including the 
partners' salaries) shows a loss of 13424. 75. What is each partners 
interest in the business at closing ? How will A be affected if 
each partner's salary is increased to $2500 ? 

ST. A and B unite in conducting a summer hotel, on the follow- 
ing basis : 1. Each is to receive interest at the rate of 6^ per 
annum on his investment ; 2. A is to receive a salary of $1000 
and B of $800 for the season ; 3. The profit or loss of the general 
business is to be divided in the proportion of A |, B ^ ; the profit 
or loss of the livery business attached thereto in the proportion of 
A -J, B f ; the profit or loss of the bathing business in the propor- 
tion of A J, B i. A invests an average of $10150 for four months, 
and B an average of $6750 for the same time. At the close of the 
business the accounts showing loss and gain stand as follows : 

Outgo. Horn.. Income. Outgo. LnrsBT. Income. 



15150.75 I 25175.19 1592.75 | 3279.50 

Onlga BATHiKe. Income. 



759.12 I 1275.30 

There is besides an item of service amounting to $375, which 
at the time could not be easily apportioned in the charges, and 
which does not appear in the above outgoes. It is agreed that 
this item, as also the sums severally due the partners for interest 
and salaries, shall be charged to the several departments of the 
business in proportion to the net gains. There is, also, an inven- 
tory in the livery business amounting to $429.33. How much 
gain from all sources will each partner get out of the business ? 

S8. A, B, and C are equal partners in a mill, each to receive 
(j% per annum interest on his average investment. C is to super- 
intend the business and receive therefor a yearly salary of $3000; 
B keeps a store at whicli the operatives trade, and is to pay to A 
and C b% on sales to operatives. A negotiates the j)roducts of the 
mill, for which he is allowed 10^ on the not profits as existing 
before his percentage is taken. A's average investment for the 
year is $9750 ; B's $5750 : C's $5000. Leavin^^ out the interest, 
salary and percentages, the net gain for the year is $15000. B's 
sales to operatives amount to $1575. What share of the $15000 is 
each partner entitled to y 
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640* A National Bank is a bank organized under the laws 
of, and chartered by, the United States. 

1. National banks are authorized to discount and negotiate notes, drafts, 
etc. ; to receive deposits ; to buy and sell exchange, coin and bullion ; to loan 
money on personal security ; and to issue circulating notes. 

2. National banks are prohibited from making loans on real estate or on 
security of their own shares of capital except to secure debts previously con- 
tracted. 

Real Estate purchased or mortgaged to secure a pre-existing dett shall not 
be held for a longer period than five years. 

They are also prohibited from making loans to one person or association, 
excepting on business paper representing actually existing value as security, 
in excess of one-tenth of the capital of the bank. 

3. The stockholders of a national bank are individually liable (equally 
and ratably, and not one for another) for an amount equal to the par value of 
the capital stock held by them. 

641. Circulation. Upon a deposit of registered bonds, the 
association making the same shall be entitled to receive from the 
Comptroller of the Currency circulating notes of different denomi- 
nations (120) equal in amount to 90^ of the current market value, 
not exceeding par, of the United States bonds so transferred and 
delivered, and at no time shall the total amount of such notes 
issued to any association exceed 90% of the amount at such time 
actually paid in of its capital stock. 

1. Any national bank desiring to decrease its circulation, in whole or in 
part, may deposit lawful money (specie or legal tenders) with the Treasurer 
of the United States in sums of not less than $9,000, and withdraw a propor- 
tionate amount of bonds held as security for such notes. 

No national bank which makes any deposit of lawful money in order to 
withdraw its circulating notes, shall be entitled to receive any increase of its 
circulation for the period of six months from the time it made such deposit. 
Not more than $3,000,000 shall be deposited during any calendar month for 
this purpose. 

2. The State bank circulation wholly ceased after Congress had imposed 
a penalty of 10 fo in the form of a tax every time it should be issued. This act 
took effect Aug. 1, 1866. 
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643. Redempticn. — Tho circulating notes of national banks 
are redeemed in lawful money by the banks which issued them 
and by the Treasurer of the United States at Washington, D. 0, 

1. Every national bank shall, at all times, keep and have on deposit in the 
Treasury of the United States in lawful money of the United States, a sum 
equal to 5% of its circulation, to be held and used for the redemption of such 

irculation. 

2. All national banks which go into voluntary liquidation shall, within 
six months thereafter, deposit in tho Treasury an amount of lawful money 
equal to the amount of their circulating notes outstanding. The law also 
requires that full provision shall bo made for the redemption of the circulat- 
ing notes of any insolvent bank before a dividend is made to its creditors. 
Thus it will bo seen that no association can close up its business without first 
providing for the payment of all its circulating notes, and that the amount 
deposited for their redemption must remain in the Treasury until the last 
outstanding note shall have been presented. It is therefore plain that the 
government, and not the bank, receives all the benefit arising from lost or 
unredeemed circulating notes. 

643. Reserve. — The national banks in tho reserve cities* 
are required by law to hold a lawful money reserve of 2h% of 
their deposits ; all other national banks Vd%, The excess above 
legal requirements is called " surplus reserve. 



yy 



644. Surpltis Fund. — The law provides that a surplus fund 
shall be accumulated, by setting aside, before tho usual semi- 
annual dividend is declared, one-tenth part of tho net profits of 
the bank for the preceding half-year, until the surplus fund 
shall amount to 20^ of its capital stock. 

EXAMPLES. 

646. 1. The impairment of the capital stock (S300000) of ^n 
insolvent national bank was $216000. AYhat was the rate per 
cent, of the assessment made upon the stockliolders for the pur- 
pose of making good the deficiency (640, 3) ? IIow much was 
Mr. A. obliged to pay, who owned 80 shares ? 

2. What amount of bank notes is issued to a national bank 
that deposits $780000 in U. S. bonds to secure circulation (641) ? 
How much is its redemption fund (643, 1) ? 

* The reserve cities are New York, Boston, Philadelphia. Baltimore, Albany, Pitta- 
bnrgh, Waphington, New Orleans, LouisviUe, Cincinnati, cieveland, Chicago, Detroit* MU- 
WMlcee, Saiot lK>ni8, and San Francisco. 
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S. A iiational bank^ desiring to reduce its circulation^ deposits 
with the Treasurer of the United States $27000 in legal-tenders, 
and sells the bonds \viihdrawn (641) in the market at 118J. 
What were the proceeds ? 

4. The circulation of a national bank having a capital of 
$150000 is $57600 ; \rh:it is the remaining amount of circulation 
which it may call for by depositing the noc ^ssary amount of bonds 
(641) ? What is the par value of the bonds now on deposit ^ 
What additional amount of bonds must the bank deposit if the 
circulation is increased to tho maiJmum ? 

5. How much ia the redemption fund of a bank whose circnla- 
ation is $427500 ? What is the amount of bonds on deposit to 
secure its circulation ? 

6. The New York associated banks. Mar. 25, 1882, held 
$58,602,100 in specie and $16,150,900 in legal-tenders. Their 
deposits on the same date were $285,659,600. What was the 
excess of reserve (643) above legal requirements ? 

7. Oct. 1, 1881, the national banks of Boston had $8,286,182 
in specie, $3,457,370 in legal-tenders, $75,000 in XJ. S. certificates 
of deposit, $11,735,499 due from reserve agents, and a redemption 
fund with U. S. Treasurer of $1,603,628. What was the ratio of 
the reserve to the deposits, which were $95,776,386 ? What 
amount of reserve was required ? What was the surplus reserve ? 

8. What amount of reserve was required by the national banks 
of the State of Maine, their deposits being $9,558,878 ? 

P. The net earnings of a bank, whose surplus (644) is less 
than 20^ of its capital ($300000), are $10475.38. What amount 
must be carried to the surplus account, and what are the undivided 
profits after declaring a dividend of 3^ ? 

10, What is the semi-annual tax* at ^% upon a national bank 
whose average circulation is $462,730 (641)? 

11, A bank having a capital of $250,000, and a surplus of 
$50,000, for a period of six months, earned $58693, and declared 
a dividend of $30000. What was the rate of the dividend ? The 
dividend is what % of the capital and surplus ? The net earnings 
are what % of the capital and surplus ? 

12, The average daily exchanges at the New York Clearing 
House for 1886 were $109,000,000., and the average daily balances 
$5,000,000. The balances were what % of the exchanges ? 

• Tbe tax npon capital and depoeite was repealed by Act of March 8, 1888. 
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646* Savings Banks are institutions for the deposit and 
safe keeping of small sums of money. They are designed to 
encourage thrift and economy among the working classes. 

647* Interest is usually declared Jan. 1st and July 1st of 
each year, and when declared is carried at once to the credit of 
each depositor on the books of the bank, when it stands as a 
deposit, and is entitled to interest the same as any other deposit. 
Savings banks, therefore, pay compound interest. 

No interest is allowed on the fractional parts of a dollar, nor is 
any interest allowed on any sum withdrawn previous to the first 
day of January or July, for the period which may have elapsed 
since the last dividend. 

648. Deposits are practically payable on demand, though 
the right to require a notice of 60 or 90 days is reserved. 

In some savings banks, deposits commence to draw interest 
Jan. 1st, April 1st, July 1st, Oct. 1st ; in others, deposits made 
on or before the first of any month draw interest from the first 
days of those months respectively. 

Note. — In certain savings banks, money must be on deposit at least three 
months before it will be entitled to any interest. In a bank that has the aboye 
by-law and that pays interest from the first of each month, money deposited 
on or before May 1 would draw interest for 8 months on the following Jan. 1, 
and deposits made on or before June 1 would draw interest for 7 months, 
Jan. 1. Deposits made in October and November would be treated in a 
similar manner on the following July 1. 

649. According to the laws of the State of New York, 

No person shall have a deposit larger than the sum of three thousand 
dollars, exclusive of accrued interest, unless such deposit was made prior to 
the passage of the act (May 17, 1875), or pursuant to the order of a court 
of record, or of a surrogate. 
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."jarings t)b.ik9 ar? restricted to 5% per anniini r^olar intereBt or diri- 
dencL They raust, howerer, declare an extra diTidend at kast ODoe in thm 
jears, when their surf*iu> earnings amount to 15^ of their deposits. 

Savings banks are aIlowe<l to pay interest on all sums deposited during 
the first ten days of Januar>' and July, and the first three dajs of Ajnil and 
October from the first of those months respective! j. 

EXAMPLES. 

650. Perform the following examples according to both 
methods mentioned in Art. G4.8. Where no rate is mentioned, 

4^ is understood. 

1, A person deposited Dec. 30, 1881, $150; Feb. 20, 1882, 
$40 ; April 1, 1882, %120 ; May 30, 1882, $60. What amount was 
due July 1, 1882, nothing having been withdrawn ? 

Analysis. — If interest begin on the first of each quarter, the first depodt, 
$150, will draw interest from Jan. 1, or for G fwo. ; the second and third 
deposits, |1G0 ($40 + $120), will draw interest from April 1, or for 8 mo.; the 
last deposit, maile May 30, will draw no interest July 1. 

4% per annum is 2% for G months and 1 % for 3 months. 

If interest begin on the first of each month, the first deposit, $150, will 
draw interest from Jan. 1, or for G mo. ; the second deposit, $40, made Feb. 

00, will draw interest from March 1, or for 4 mo. ; the third deposit, $120, 
made April 1, will draw interest from April 1, or 3 mo.; the fourth deposT 
$1G0, made May 30, will draw interest from June 1, or for 1 mo. 

2. The following deposits were made in a savings bank : July 

1, 1881, $100; July IG, $40; Aug. 1, $75 ; Aug. 29, $45; Sept. 
30, $75 ; Oct. 28, $200 ; Nov. 25, $30 ; Dec. 31, $100. What was 
due Jan. 1, 1882 ? 

Note. — Balance the following accounts Jan. 1 and July 1 of each year. 

8. How much interest was due on the following account July 
1, 1883 ? Deposits, Oct. 1, 1881, $200 ; Dec. 31, 1881, $160 ; Mar. 
24, 1883, $100. 

4.. Mr. A. made the following deposits iu a savings bank : Jan. 
1, 1879, $100 ; May 1, 1879, $140; June 30, 1879, $40; Oct. 1, 
1879, $G0 ; Feb. 28, 1880, $120 ; June 30, 1880, $45 ; Aug. 29, 
1881, $200. What was the balance due Jan. 1, 1882 ? 

6. What is the balance of the following account July 1, 1879, 
interest being reckoned at Q% until July 1, 1877, and at b% there- 
after : Deposits, Oct. 14, 1876, $200 ; Mar. 30, 1878, $135 ; April 
h 1879, $90 ? 
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6. Balance the following accoant July 1. Balsn&e aae Jan. 1, 
»103. Deposits, Jan. 28, $40 ; Mar. 30, $125 ; May 26, MC. 
Drafts, Feb. 20, $20 ; April 18, «15 ; May 3, $25; June 16, $100. 

AKALTaia. — In order to determine the 

that are entitled to intere^, 
arrange the account in the following form, 
and deduct the drafts from the iafli deposits 
made, hy the Ejstem of cancellation indi- 
cated t>elow. The draft of *20 made Feb. 
30 is deducted from the deposit, $40, of 
Jan. 38, leaving $20. The drafts made 
April 18, $15, and Maj S, $2S, are de- 
ducted from the deposit, of March SO, 
leaving ISS. The draft of June 16, $100, 
cancels all of the deposit of May S6, and 
$S0 of the deposit of March 80, leaving 
The net deposits are as follows :.Jan. 1, $103 ; Jan. 36, 
), $05. 

If interest commence the first of each quarter, the several amonnfs will 
draw interest as follows : $103 from Jan. 1, or mo. ; $30, deposited Jan. 28, 
and $65 deposited Mar. 30, making $85 from April 1, or 3 mo. 

If interest commence the first of each month, the several amounts wiU 
draw interest as follows : $103 from Jan 1, or G mo. ; $30, deposited Jan. 38, 
from Feb. 1, or 5 mo. ; $65, deposited Mar. 30, from April 1, or 3 mo. 

7. What 18 the balance of the following account July 1 ? 
Balance due Jan. 1, $30 ; deposits, Feb. 16, $50 ; Apr. 1, $185. 
Drafts, Mar. 12, $60 ; M;iy 10, *50 ; June 20, «60. 

8. Balance tlio follo« iiig Jan. 1, 1881. Deposits, July 1, 1880, 
$300 ; Aug. 1, $15U ; Supt. 27, *(iU ; Oct. 13, $325. Drafts, July 
16, $150; Sept. 1, $150 ; Nov. 17, 170; Dec. 18, $140. 

9. Balance the following account July 1. Balance due Jan, 
1, $364.48. Dsposits, Jan. 34, $50 ; Feb. 16, $80 ; Apr. 30, $40 ; 
June 28, $100. Drafts, Mar. 30, $75 ; May 19, $10. 

10. What was due July 1, 1882, on the following pass-book ? 



$65 ($85-$20). 
$20; March 3i 
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LIFE INSURANCE. 



6i51« lAfiB Insurance is a contract by which a compai^ (ine 
insnrer), in consideration of certain payments, agrees to pay to the 
heirs of a person, when he dies, or to himself, if liying at a specified 
age, a certain sum of money. 

Life Insnituiee Companies maj be classified aooording to priiiei|4ee of 
otgfoiizatkm the same as Fire Insanmce Companies (52S9). 

602« The principal kinds of policies issued by life Insoranoe 
Companies are the following : Ordinary Life, Limited Pay- 
ment Life, Endowment, and Annnity. 

Tontine Investment, Beserre Endowment, Semi-Tontine, Semi-Endow- 
ment, Yearly Renewable, and other special policies are issued by some com- 
panifw. 

653. Ordinary Life Policies. — On this kind of policy^ a 
certain premium is to be paid every year until the death of the 
insured, when the policy becomes payable to the persons named in 
the policy as the beneficiaries. 

654. Limited Payment Life Policies. — On a policy of 
this kind^ premiums are paid annually for a certain number of 
years fixed upon at the time of insuring — or, until the death of 
the insured, should that occur prior to the end of the selected 
period. The policy is payable on the death of the insured. 

These policies are issued with single payments, or with 5, 10, 15, 20, or 25 
annual payments. 

655. Endowment Policies. — An Endowment Policy pro- 
vides (1) insurance during a stipulated period, payable at the 
death of the insured should he die within the period ; and (2) an 
endowment, of the same amount as the policy, payable at the 
end of the period if the insured survive until that time. 

These polioies are issued for endowment periods of 10, 15, 20, 25, 80, or 35 
yearsi and may be paid up by a single payment, by annual premiums during 
tbs •odowiotnt period, or by 5 or 10 annual payments. 
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656. Annuity Policies. — An Annuity Policy secures to the 
holder the payment of a certain sum of money every year during 
his life-time. It is secured by a single cash payment. 

657. The Reserve of life insurance policies is the present 
value of the amount to be paid at death less the present value of 
all the net premiums to be paid in the future. 

658. The Reserve Fund of a Life Insurantse Company is 
fchat sum in hand which, invested at a given rate of interest to- 
gether with future premiums on existing policies, should be suf- 
ficient to meet all obligations as they become due. It is the sum 
of the separate reserves of the several policies outstanding. 

The legal rate for the reserve fund according to the laws of the Stat« of 
New York, is 4^% ; of Massachusetts, 4^. 

659. A Non-Forfeiting Policy is one which does not be- 
come void on account of non-payment of premiums. 

1. According to the laws of the State of New York, after three full annual 
premiums have been paid, the legal reserve of the policy, calculated at the 
date of the failure to make the payments, shall, on surrender of the policy 
within six months after such lapse, be applied as a single payment at the 
published rates of the company in either of two ways, at the option of the 
assured. (1) To the continuance of the full amount of the insurance so long 
as such single premium will purchase term insurance for that amount, or (2) 
to the purchase of a non-participating paid-up policy. 

2. According to the Massachusetts limited forfeiture law of 1880, after 
two full annual premiums have been paid, and without any action on the part 
of the assured, the net value (Massachusetts standard) of the policy less a sur- 
render charge of 8% of the present value of the future premiums which the 
policy is exposed to pay in case of its continuance, shall be applied as a single 
payment to the purchase of paid-up insurance. 

8. Certain companies voluntarily apply all credited dividends to the con- 
tinuance of the insurance ; others voluntarily apply the legal reserve to the 
purchase of term insurance at the regular rates. 

4. In some companies, all limited payment life policies and all endow- 
ment policies, after premiums for three (or two) years have been paid and the 
original policy is surrendered within a certain time, provide for paid-up assur- 
ance for as many parts (tenths, fifteenths, twentieths, etc., as the case may 
be), of the original amount assured, as there shall have been complete annual 
premiums received in cash by the Company. 

660. The Surrender Value of a policy is the amount of 
cash which the companv will pay the holder on the surrender of 
the policy. It is the legal reserve less a certain per oeni. for 
expenses. 
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EXAMPLES. 

662. i. Find the amount of premium for an ordinary life 
policy (653, 661) of t5C00, issued to a person 35 years of age. 

2. What is the first annual premium of a life policy of $6000, 
issued to a person 30 years old, $1.00 being charged for the 
policy ? 

Note. — The policy fee is added to the first premium only. 

S. Find the annual premium for a 20-payment life policy 
(654, 661) of $4000, issued to a person 28 years old. 

Ii., What annual premium must be paid for a 20-year endow- 
ment policy (655) of $8000, age of the insured at nearest birth- 
day, 40 years ? If the insured dies during the tenth year, how 
much more would have been paid than if he had been insured on 
the ordinary life plan ? 

5. What is the average daily cost of a life policy for $1000, no 
allowance being made for probable dividends, insurance commenc- 
ing at age 25 ? At 35 ? At 45 ? - 

6. How much must a person, aged 35, lay aside weekly to 
secure a life policy of $1000, payable in 20 annual payments ? 

7. When 40 years old, a person took out a 20-year endowment 
policy of $10000. He survived the endowment period. How 
much less did he receive than he paid as premiums, not reckon- 
ing interest ? 

8. Mr. A. when 26 years old took out au oidinary life policy 
of $20000. He died aged 41 years 2 months. How much more 
did his heirs receive than had been paid premiums, no allowance 
being made for interest ? 

P. In the above example, supposing money to be worth 6^ 
(simple interest), what was the net gain of the above insurance ? 

10, The annual premium, without profits, on a life policy of 
110000 at age 35 is $222. How much would it be necessary to 
invest at ^% interest to secure the payment of the annual pre- 
mium ? How much would the insured leave his family at his 
death ? 

11. A gentleman, age 30, insures his life for $20000, ordmary 
life plan. How much must he place in trust so that the interest 
at 5^ will be sufficient to pay the premiums on the policy ? At 
nil death, how much does he leave his family ( 
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12. If a man 32 years old takes out a life policj for $5000 and 
dies just before reaching the age of 40 years, how much less will 
his total payments be than if lie had taken a 20-year endowment 
policy for the same amount ? 

IS. Mr. C. when 25 years of age secured a 20-year endowment 
policy of $6000 ; when he was 30 years of age, he obtained an 
ordinary life policy of $4000 ; when 35 years of age, lie took out 
a 20-payment life policy of $10000. What was the total annual 
premium after taking the last policy ? 

H. Suppose Mr. C. had died at the age of 40^ years, how much 
more would his heirs receive than had been paid as premiums ? 

15. A single premium for an assurance of $1000, without profits, 
for a person 32 years old, is $300. What would be the excess of 
the assurance over the amount produced by placing the money at 
compound interest (483) at 4^, supposing the insured to live 20 
years ? 30 years ? What would be the excess of the sum produced 
by the money at interest at 5^, over the assurance in 30 years ? 

16. Mr. B., age 40, has $10000 at interest at 6^^, which he 
intends to leave his family. What will this amount to at com- 
pound interest (483) in 25 years at %% ? How much will he 
leave his family if he takes out a life policy and pays the premium 
with the interest on his investment of $10000 ? 

17. Mr. A., aged 30, secures an ordinary life policy, annual 
premium $100. How much more would his heirs receive from 
the insurance company than from the money at compound in- 
terest (484) at b%, should he die at the age of 32 ? Of 40 ? Of 
50 ? At about what age would the amount received from the 
money at interest exceed the assurance ? 

18. What is the semi-annual premium (661, 3) on a 20-year 
endowment policy for §0000, age 32 ? The quarte? ly premium ? 

19. Mr. A., wlio will ho X) years of age July 1, takes out Apr. 1 
a 20-payment life policy for 810000, premium payable semi-annu- 
ally. Mr. B., of the same age, takes out Apr. 1 the same kind of 
policy for $5000, and Oct. 1, another policy of the same kind for 
$5000, premium payable annually. How much less does Mr. B. 
pay as premium each year than Mr. A ? (661, 3.) 

20. An ordinary life policy issued at age 35 for $10000 has, at 
age 45, a 4^ reserve of $1262.60. How much non-participating 
paid-up insurance will this amount purchase, the single premiuiii 
rate per $1000 at age 45 being $475.44 P 
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REVIEW EXAMPLES. 

663. i. Add 17i,28J, 36 J, 44|, 89yV and 76|; mukiply the 
sum by 87 ; subtract 1022^J from the product ; and divide the 
remainder by 234|. 

2. Divide eighty-three, and seventy-five hundredths by one hun- 
dred twenty-five ten-thousandths ; add to the quotient sixty-eight, 
and six hundred twenty-five thousandths ; and multiply the sum by 
three, and two-tenths. 

S, How many minutes in the month of Feoruary, 1900 ? 

-4. Find the cost of 7312 pounds of meal at $2.25 per cwt, 

5. The difference in the local time of two places is Hir,l min, 
13 sec; what is the difference in longitude ? 

6. Find the number of square yards of paving in a street, 3000 
ft, long and 50 ft. wide. 

7. What is the charge for packing, marking, and shipping 251 
bales merchandise at 55. 66?. per bale ? 

8. If 46 T, 12 cwt. of coal are worth $174.75, what is the value 
of 37 T. 8 cwt. ? 

9. How many square yards of linoleum would cover a floor 
22/^. 6 in, by 15/;^. 4 m. ? Find its value at 63^ per sq, yd, 

10. What is the freight of 5 r. 9 cwt. 2 qr. 8 lb., at 70 shillings 

per ton (2240 ».)? 

11. Bought 280 cords of hard wood, at $6.75, and 790 cords of 

soft wood, at $3. 62 J per cord. Also, 750 bushels of corn, at 62 J 
cents, and 925 bushels of oats, at 37| cents per bushel. What was 
paid for the whole, and what was the average price of wood per 
cord, and of grain per bushel ? 

12. Bought on contract 350 reams of foolscap paper, at $3. 83 J 
per ream, 45i^ reams of which were returned as unsuitable, and 275 
reams of letter, at $2.67|^ per ream, 37 J reams of which were 
rejected. How much was paid for the remainder ? 

IS, Feb. 26, 1879, the Nevada Bank of San Francisco sold 
100,000 ounces of pure silver to the United States, at $1.08^ per 
ounce. At this rate, what is the intrinsic gold value of the stand- 
ard silver dollar ? 

H. What is the value of 45000 tons of steel rails at 975. Qd, 
per ton ? What is the value per ton in U. S. money ? Of total 
in XT. S. money ? 
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16. What will be the cost of painting the walls <*iiil ceiling of 
a room, whose height, length, and breadth are IZfL 6 in., %1 fU: 
and ^OfL, respectively, at 24 cents per square yard ? 

16. What is the total cost of 56128 bushels oats at 43 cents per 
bushel, and 411^* bushels corn at 46 cents per bushel ? 

17. Find the total freight on 68 cu. ft. mdse. at 35 shillings 
per ton (40 cu.ft,), and 123 cu. ft. at 40 shillings per ton, plus 
10^ primage on each item. 

18. What is the cost of 250 ft. 3-ply hose, at 60 cts. per foot, 
less 30 and 10^, and 5 sets couplings at 11.50 each ? 

19. May 10, A buys a bill of goods amounting to 15000 on 
the following terms : 60 days, or 1% discount in 30 days, or 2^ 
discount in 10 days. May 20, ho makes a payment of 12000, and 
June 9, of $2500. How much would be due July 9, the end of 
the 60 days^ credit ? 

20. Oct. 16, B bought a bill of merchandise amounting to 
12000 on the following terms : 4 months, or b% discount in 30 
days, or 6^ discount in 10 days. Oct. 26 he made a payment of 
11000. How much would settle the bill Nov. 15 ? 

21. B bought a bill of merchandise May 16 amounting to 
13416.72 on the following terms : 4 mos., or less b% 30 days. He 
paid on account June 21 (6 days after the expiration of the 30 
days) $3000, with the understanding that he should have the 
benefit of the discount by paying interest for the time elapsed, 
at Q% per annum. How much was 'lue Sept. 16, no compound 
interest being reckoned ? 

22. A commission merchant in Chicago sells for mo 12 bales 
brown sheeting, each bale containing 800 yard' %t 't cts. per 
yard ; pays transportation and other charges amouii^ng to $72 y 
and invests the proceeds in flour at $4.80 per barrel. If he charges 
%^% for selling and 1{% for purchasing, how many barrels of flour 
does he send me ? 

"^S. A of Chicago, sends to B of New Orleans, 8000 lu. of 
wheat and 500 hhls. of flour with instructions to sell it and 
invest the proceeds in sugar. B pays freight and cartage 
$3420; sells the wheat at $1.60 per bushel and the flour at $5.25 
per barrel ; charges 2^% commission on the flour and 1^ 
per bushel on the wheat. How many pounds of sugar are pur- 
chased at 8^ cents pej pound, the commis^^n for purchasi&g 
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24. Mr. B. purchased 36150 pounds of hay at $16.50 per !;on, 
and 16438 pounds of oats at 70 cents per busfcel. He sold the hay 
at a gain of 16^, and the oats at a loss of 8^. "What were the 
proceeds ? 

25. If I purchase two building lots for $3750 each, and sell 
one for | more than it cost, and the other for 33^^ less, what is the 
gain or loss on the two lots ? 

26. A speculator sells two farms for $6000 each ; how much 
does he gain or lose, if he sells one for 20^ more than it cost, and 
the other for -J- less than it cost ? 

27. Bought coal by the long ton at $3.64, and sold by the 
short ton at $4.25. What was the gain per cent ? 

28. Mr. A offered to sell his horse for 12^ more than it cost 
him, but afterward sold it for $504, which was 10^ less than his 
first asking price. How much did his horse cost him ? 

29. Find the interest of $375.60 for 1 yr. 10 mo. 22 da., at 

80. Find the interest of $4128 for 8 mo. 26 da., at ^%. 

81. What is ^% of £159 13^. lOd. ? 

82. Find the date of maturity and the net proceeds of a note 
for $5000, dated May 19, payable 4 months after date, and dis- 
counted July 21 at %%. ' 

88. When the above note became due, its maker had discount- 
ed at Q% a new note, payable 90 days ^ter date, whose proceeds 
were sufficient to pay the first note. What was the face of the 
new note ? 

SJi,. Apr. 1, a merchant buys a quantity of coffee on 90 days' 
credit, with privilege of discounting within 30 days from date of 
purchase at the rate of Q% per annum for the unexpired time. 
Apr. 16, he makes a payment of i28000 on account, no actual in- 
voice having been rendered. May 1, he receives the invoice, 
amounting to $29215, and on the same date full settlement is made 
What amount is required to cancel the bill ? (Exact days, 360 
days to the year.) 

85. Divide $2000 in such a manner between two brothers, aged 
16 and 19 years respectively, so that when they arrive at 21 years 
of age they will have equal amounts, money being worth 6^ sim- 
ple interest. 

86. What would be the share of each if money is worth ^% 
oompound interest ? 
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J^, Average the following account, and find the amount dne 
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Jf9, Average the following account. What will be the amount 
due Jan. 1, 1883 ? 
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50, Prepare an account current, including interest at Q% to 
Jan. 1, 1883, from the above ledger account, according to the form 
and method of Art. 590. 

61, Sold five $1000 bonds at 116|, and invested the proceeds 
iu railroad stock at 92 J, which I sold at 98^. What was the gain 
on the stock, allowing usual brokerage ? 

52, Sold Aug. 11, 1879, 500 shares Chicago & Alton, at 94|, 
and covered my short sale Aug. 16, 1879, at 91. What was my 
profit, allowing the usual brokerage ? 

63, What annual income will be obtained by investing $9923. 75 
in bonds, bearing b% interest, and purchased at 116| ? 

5^, Bought stock at 116| and sold at 112|. Loss, $1295. 
What was the par value of the stock ? 
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65. Tne tax levied in a town, having a valuation of 11800000, 
is 122500. What is the tax on II, and what is the tax of A, 
whose real estate is assessed $5000 and personal property 11500 ? 

66. What is the duty at 60^ on an invoice of silk amounting to 
36475 francs ? 

67. What is the duty on 50 cwt. 3 qr. 14 ZJ. (Long ton table) 
of steel at 2Jc. per pound ? 

68. Find the duty at 25jg on an invoioe of mdse. valued at 
£243 28. dd. 

69. What is the duty on a block of marble 2xdx7 ft., im- 
ported from Italy, dutiable value 3450 liro, and duty $1 per cubic 
foot and 25^ ? 

60. A, B, and C are partners in businees, investing as follows : 
A, $4000 ; B, $6000 ; C, $8000. The partners are to share the 
profits and Josses in proportion to their investments. Each is 
entitled to compensation for services at the rate of $150 per month, 
to be credited the first day of the following month. Interest is to 
be reckoned on the salaries and on the amounts drawn out at the 
rate of (>% per annum. At the end of the year B and C purchase 
the interest of A, and in the payment therefor, it is desired that 
the remaining members shall so invest that their interests shall 
be equal. It is mutually agreed that the **good wilP^ of the 
business shall be valued at $3000 in the final settlement. It is 
also agreed that a discount of* 6% shall be allowed upon all uncol- 
lected accounts as a fund to meet bad debts and costs for collecting. 
A statement of the business previous to closing shows the follow- 
ing results : merchandise, horses, wagon, office fixtures, and cash 
on hand, $12410; sundry debtors, $17030; sundry creditors, $4050; 
expense account (not including partners^ salaries), $2400 ; profit 
on merchandise sold, $15290. A withdrew on account of salarv 
Apr. 1, $450 ; July 1, $300 ; Oct. 1, $400. B withdrew Mar. 1, 
$400 ; Apr. 1, $150 ; June 1, $400 ; Oct. 1, $800 ; Dec. 1, $500. 
C withdrew Apr. 1, $600 ; July 1, $700 ; Oct. 1, $600 ; Nov. 1, 
$200. How much must B and C each invest or pay A, and how 
should the books of the new firm be opened ? 

Notes. — 1. B and C, not desiring to have the new books encumbered with 
the contingent accounts of "good will" and "reserve fund," closed these 
accounts after a settlement was made with A. 

2. The 1(^ or gain may be found from a statement of resources and 
liabilitiee, or from the Loss and Gain account. 
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GREATEST COMMON DIVISOR. 

664. The Oreateet Common Divisor of two or more 
numbers is the greatest nnmber that will divide each without a 
remainder ; hence it is their greatest common factor. 

Thus, 2, 8, 4, and 13 ave common divisors of S6, 48, and 60; 12 is their 
greatest common divisor. 

665. To find the greatest common divisor of two or 
more numbers. 

Ex. What is the greatest common divisor of 168, 252, and 420 ? 

i!stMAnom. AxALYSis. — Divide the given numbers by 

4 ) 168y 252, 420 any number that will divide them all without 

7 ) 42 63 105 ^ remainder, and divide the quotients in the 

— - — same manner until the last quotients have no 

<> J b, U, 15 common divisor. Since 4 will divide all the 

2 3 5 given numbers, and 3 and 7 will divide 

successively the resulting quotients, their 
4 X 7 X 3=84. product, 84, is a common divisor of the given 

numbers. Since the last quotients have no 
common divisor or factor, 84 is the greatest common divisor. 

666. Rule. — Divide the given numbers by any factor 
that will divide all of them without a remainder. In 
nice manner divide the resulting quotients, and continue 
the division until the quotients have no common factor. 
The product of the several divisors will be the greatest camr 
ifion divisor. 

EXAMPLES. 

667. Find the greatest common divisor of the following 
numbers : 

L 108, 144, and 360. 5. 4<i5, 243, and 324. 

2. 144, 336, and 240. 6. 37%, 120, and 252. 

S. 165, 550, and 2^0. 7. 375, C/ZTj, and 250. 

4. 792, 144, and 216, S. 2&d, 720, and ^64 
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668. To find the greatest common divisor of two 
numbers when they are not readily factored^ 

669. Principles. — i. A common divisor of two numbers in 
a divisor of their sum, and also of their difference. 

2. A divisor of a number is a divisor of any multiple of thai 
number. 

670. Rule. — Divide the greaternuinber by the smaUer, 
and divide the last divisor by the remainder; and so con- 
tinue untU there is no remainder. The hist divisor mill he 
the greatest common divisor. 

Notes. — 1. When the greatest common divisor of more than two numbers 
is required, find the greatest common divisor of the smaUest two first, and of 
this greatest •common divisor and the next greater, and so on, until all the 
numbers are used. The last divisor will be the greatest common divisor of 
all the given numbers. 

3. If the remainder at any time is a prime number, and it is not contained 
in the last divisor, there is no common divisor greater than 1 ; it will there- 
fore be useless to further continue the division. 

Ex. Find the greatest common divisor of 391 and 437. 

oiTOATioK. Demonstration.— Since 23 is a divisor of 46, it 

391 ) 437 (1 is a divisor of 368, a multiple of 46 (Prin. 2). 

QQ1 Since 23 is a divisor of itself and 868, it is a divisor 

of their sum, 391 {Ptin, 1). Since 23 is a divisor 

46 ) 391 ( 8 of 46 and 391, it is a divisor of their sum, 437. 23 

368 is therefore a common divisor of 391 and 437, the 

23) 46 ( 2 ^^^ numbers. 

An The greatest common divisor of 391 and 437, 

— whatever it may be, is a divisor of their difference, 

46 {Prin. 1) ; also of 368, a multiple of 46 {Ptin. 2) ; 

also of 23, 391 — 368 (Prin. 1). Siuce the divisor 

of a number cannot be greater than itself, the greatest common divisor of the 

given numbers cannot be greater than 23. 23 is therefore the greatest eemmon 

divtMr. 

EXAMPLES. 

671. Find the greatest common divisor of the following 
numbers : 

L 319 and 377. 5. 611, 799, and 987. 

2. 259 and 629. 6, 744, 984, and 522. 

S. 589 and 713. 7. 391, 667, and 920. 

i. 903 and 989. 8. 451. 481, and 737. 
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Art. 672.1 ANNUAL INTEItEaT. 319 



ANNUAL INTEREST. 

672. When a note contains the words ''with interest aann- 
ally/' the laws of New Hampshire and Vermont, if the interesii 
is not paid when due, allow simple interest on the annual interests 
from the time they become due to the time of payment. 

Illustration. — A agroes to pay B $6000 in three years from Jan. 1, 
1880, with interest annually at 6%. By this contract, $360 becomes due 
Jan. 1, 1881, and on the first day of January in each year thereafter, until 
paid ; this is the " annual interest." Supposo A does not jmy any portion of 
this interest until Jan. 1, 1883, when the principal becomes duo ; then A, hav- 
ing had the use of money that his contract required him to pay to B, and B 
having been deprived of its use, B is entitled to have simple interest added to 
the annual interest, from the time when the s&me became duo to Jan. 1, 1883; 
00 that on Jan. 1, 1883, B would be entitled to the following sums as interest : 

Illrst yeaJp's int. $360 + 2 yrs. simply int. thereon, $43.20 -— $403.20 
Second " '• 360 + 1 " " " " 21.60 = 381.60 

Third *♦ " 360 4- (paid when due) 00 = 360 

$1080 $64.80 = $1144.80 

Amount of annual interest . $1080.00 

Amount of simple interest accrued ui)on annual interest . 64.80 

Total amount of interest due $1144.80 

In calculating the simple int. upon the annual int., shorten the operation 
by finding the int. upon the annual int. for the sum of tlie several periods. 

Ex. What is the amount due on the following note July 1, 
1885? 

$10000. Concord, N. H., January i, 1882. 

Three years after date, for value received^ I promise to pay 
A. B. Thompson, or order, Ten Thousand Dollars, with interest 
payable annually, 

0. A. Downs. 

OPERATION. 

Faceof note, on interest from Jan. 1, 1882 $10000.00 

Interest from Jan. 1, 1882, to July 1, 1885, 3 yr. 6 mo 2100.00 

3 items of annual interest ($600 each) are unpaid : 
Ist from Jan. 1, 1883, to July 1, 1885, 2 yr. 6 mo, 
2nd from Jan. 1, 1884, to July 1, 1885, 1 yr, mo. 
8rd from Jan. 1, 1885, to July 1, 1885, 6 wo. 

Int. on the annual int. = int. on $600 for 4 yr. 6 mo 162.00 

Total amount due July 1. 1885 o . . |12263.00 
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Avt. 675.1 NSW HAMPSHIRE BULB, 3^ 

NEW HAMPSHIRE RULE.* 

675. According to the laws of New Hampshire, when pay- 
ments are made upon a note, or other contract, by virtue of 
which interest is payable annually (673), they should be applied 
in the following order to the payment of — 

1. Any simple interest that may have accrued upon the 
annual interest. 

2. The annual interest. 3. The principal. 

676, EuLE. — Find the interest due upon the principal 
and the annual interest at the annual rest (the time when 
the annual interest hccomes due from year to year) next 
after the first payinent. To the payment or payments 
made hefore this rest, add interest from, the dates when 
they were made to the date of the rest, unless there is no 
interest due upon the principal, excepting that which is 
accruing during the year in which the payment or pay- 
ments were made, and the payments together are less than 
the interest thus accruing, in which last case no interest is 
to be added to the payments. Deduct the payment or 
payments, with or without interest, as aforesaid, from 
the ajnount of principal, annual interest, and simple 
interest upon the annual interest due at the tim^e of 
said rest, if such payment or payments equal or exceed 
the annual and simple interest then due; if less than such 
annual and simple interest, hut greater than the sim^ple 
interest due upon the annual interest, deduct the same 
from the sum of the annual and simple interest, and upon 
the balance of such annual interest find simple interest to 
the time when the next payment or payments are applied ; 
if less than the simple interest due upon the annual 
interest, deduct the same from such simple interest and 
add the balance without interest to the other interest due 
at the time when the next payment or payments are 
applied. 

Proceed in liTce manner to the time of the first annual 
rest following the next payment, and to the end of the time 
required. 

* From Report of State Saperintendent of Public Instrnction (ISrOt 
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677. -/. According to the law of New Hampshire, how mi»h 
is dne Jan. 1^ 1836, on a note dated Jan. 1, 1880, for 12009, with 
interest anniiallj at 6^, the following payments having been 
made : July 1, 1882, $500 ; Oci 1, 1883, $50. 



First annual interest due Jan. 1, 1831, $120+3 yr. simple interest 

thereon, $14.40 $18440 

Second annual interest dne Jan. 1, 1882, $120 + 1 ^. simple interest 

thereon, $7.20 . . . 127.20 

Third annual interest dne Jan. 1, 1888, 120.00 

Principal 2000.00 

$2381.60 

First payment, July 1, 1882, $500 

Interest thereon from Jnly 1, 1882, to Jan. 1, 1888, . 15 

Balance of principal dae Jan. 1, 1883, 

Fourth annual interest of $1866.60, duo Jan. 1, 1884, 
Second ]mjment, Oct. 1, 1883 (being less than the interest accruing 
during the year, it does not draw interest) . 

Balance of fourth annual interest unpaid .... 

Fifth annual interest of $1866.60, due Jan. 1, 1885, 

Sixth annual interest of $1866.60, due Jan. 1, 1886, 

Simple interest on unpaid balance of fourth annual int. for 2 yr. 

Simple interest on fifth annual interest for 1 year . 

Balance of principal 

Amount due Jan. 1, 1886 



515.00 
1866.60 

112.00 



50.00 

62.00 

112 

112 

7.44 

6.72 

1866.60 



2166.76 



Solve Examples 2, 4, 8, and 9, Art, 505^ according to the New 
Hampshire Eule, at the legal rate (436), supposing each note to 
contain the words *^with interest annually. ^^ 

VERMONT RULE. 

678. The Vermont Eule for notes with interest is eboentially 
the same as the United States Rule (504) ; and for notes *' with 
interest annually," it is the same as the New Hampshire Rule, 
except that when payments are made on account of interest accru- 
ing but not yet due, they draw interest from the date they were 
made to the annual rest, whether they are greater or not than the 
interest accruing during the year. 

Thus, by the Vermont Rule, the payment of $50, in the above example, 
would draw interest from Oct. 1, 1883, to Jaa. 1, 1884, or 8 months. Tho 
oapaid balance of fourth annual interest would be $61.25 ($112 — $50.76). 



STORAGE. 



679. Storage is keeping or storing of goods in a warehouse 
until they are required lor use^ sale^ or transportation. 

Storage is also the name applied to the price or compensation for storing 
goods in a warehouse. 

680. Storage is usually calculated at a certain rate per barrel, 
bale, bushel, box, or other unit for a certain time. 

1. The storage term is one week, 10 days, 20 days, or one month. 

2. In some warehouses, storage for a part of a term is charged *"*• the saipc^ 
rate as for a full term. 



CASH STORAGE. 

681. When the storage is paid or estimated when the goods 
are taken out of store or the receipt is surrendered, it is sometimes 
called cash storage, 

EXAMPLES. 

682. i. What was paid for the following storage at 6 cents 
per barrel per month or part of a month, the calculation being 
made at each delivery ? Received Oct. 1, 1800 hhl, ; Nov. 15, 860 
hbl\ Dec. 18, 420 hhh] Dec. 27, 432 hhl. Delivered Oct. 31, 
1000 hhl] Dec. 4, 240 hhh\ Dec. 19, 600 hhL\ Dec. 2a, 300 hhl 



OPBBA.TION. 



Date. 


Beoelyed. 


Deliyered. 


Oct. 1 


UH 




'' 31 




i000 


Nov. 15 


)00 


t0 


Dec. 4 


20 




'' 18 


420 


m 


*' 19 




m 


'' 26 






'* 27 


432 




On hand 


87S 



1000 @ .06 = 60.00 

240 @ .18 = 43.20 

560 @ .18 = 100.80 

40 @ .12 = 4.80 

300 @ .12 = 36.00 

$244.80 

Analysis. — All goods delivered are 
deducted from the oldest receipt on 
hand. By the system of cancellatioa 
indicated in the operation, it can be 
easily determined when the storage 
oommenoM. Thd IQQQ W»^ ^aSkkql ^s^ 
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Oet. 31 were plioed in store Oct 1, mnd psj 1 month's stonge. The 240 U/. 
Uken out Dec. 4 were placed in store Oct. 1, and paj 3 months* stonge. Of 
the delirerf of 000 66/., 5M were placed in store Oct. 1, and par 3 months' 
storage, and the remainder, 40 Ikl., were placed in store Not. 15, and pay 2 
months' storage, Dec. 19. The lot of 300 lH, withdrawn Dec. 26, wctb placed 
m store Nor. 15, and pay 2 months' storage. The separate calculations are 
placed at the ri^t in the aboTe operation. 

Notes. — 1. Certain warehouses render bills at the end of each month for 
all goods taken out during the month. Others render bills monthly for all 
storage dues, whether the goods hare been withdrawn or not 

2. Storage on goods for which negotiable receipts have been issued, and in 
many other cases, is collected when the receipt is surrendered or the goods 
delirered. 

2, What will be the storage at 5 cents per barrel per month 
on the following ? Received Ang. 1, 800 libl, ; Aug. 15, 700 hbl. ; 
Aug. 26, 900 hhl. Deliyered Aug. 12, 400 Iht ; Aug. 20, 800 III. ; 
Sept. 1, 400 III, ; Sept. 8, 800 hhl. 

8. Find the storage due on the foUowing account June 24, at 
3 cents a bale per month or part of a month. Received Apr. 13, 
400 bales ; Apr. 30, 800 bales ; May 16, 200 bales ; May 25, 400 
bales ; June 19, 600 bales. Delivered May 10, 600 bales ; May 20, 
100 bales ; May 28, 700 bales ; May 31, 400 bales ; June 24, 600 bales. 

4. Complete the following storage bill, th^ rate being 10c. per 
bale per month or part of a month. 



Messrs. Abmstrong, Gatob & Co., 



BALTmoft.'c, Md., Aug. SI, 1887. 
To Merchants* Storage Co., Dr. 





Ifarki and Numbers. 


When 
received. 


When 
delivered. 


Bate. 


Amoimt 


4 


Bales ACS 174-177 


June 4 


Aug. 2 


20c. 




80 


1 


<< 


ACI298 


May 21 


" 4 


30c. 




80 


6 


«< 


A. C. & Co. « 21-25 


July 26 


II 7 


10c. 




50 


8 


«< 


AC«17a-172 


June 4 


" 16 


** 




** 


2 


i< 


C 1 29-28 


Aug. 17 


" 20 


»» 




«* 


6 


II 


A. C. & Co. 115-20 


July 26 


" 22 


«« 


* 


«* 


1 


<( 


AC<178 


June 4 


" 24 


«« 




«« 


4 


II 


A C 1 299-302 


May 21 


" 27 


«« 


* 


*» 





11 


A. C. & Co. 126-80 


July 26 


" 81 


«* 


* 






• 


*» 



Note. — In many cases (see above example), storage is charged for the 
time the particular packages withdrawn have been in store. 

6, The following quantities of wheat were stored at Ic. a 
bu$hel "per month or part of a mouth* What was the amount of 
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storage due June 1, a full settlement being niatle un tliat date and 
a new receipt being given ? Received Apr. 7, GOO bushels ; Apr. 
26, 400 bushels ; May 9, 400 bushels ; May 27, 300 bushels. 



AVERAGE STORAGE. 

683. At some warehouses, in computing storage on grain, 
flour, etc., when there are frequent receipts and deliveries, it is 
customary to average the time and charge a certain rate per 
month of 30 days. The process is called average storage^ or 
storage on account. 

684. Ex. Merchandise was received and dcMvered at a ware- 
house as follows : Received Oct. 1, 1800 hhl. flour; Nov. 15, 300 
hbl', Dec. 18, 420 hhl; Dec. 27, 432 hhl Delivered Oct. 31, 
1000 bhl'y Dec. 4, 240 hbl\ Dec. 10, 000 hhl', Dec. 20, 300 hhl 
Find the average storage due on the aljove Jan. 1, at ^^*nt3 per 
barrel per month of 30 days. 



685. Operatiox. — Product Method. 



Dste. 


ReeeiTed. 


Days. 


Product. 


Oct. 


1 


1800 


02 . 


ICjOOO 


Nov. 


15 


300 


47 , 


10020 


Dec 


18 


420 


14 ' 


5880 


<( 


27 


432 


5 ' 

i- 


21 GO 




3012 


VMm 



Dafi. 


DeliverwL 


Da 


i)(\.. iji : vm 


02 : 


Ih'o, 4 


240 


28 


" 10 


m) 


la 


" 20 


2140 


G 



Prwlucta 

G2000 
G720 
7800 
1800 



78320 



On hand 



2140 
872 



78.320 
aO) 112240 



37411 X .00 = 224,48 



;j7411 



Analysis. — Assuming tliiit then; was nolliiu;; with^lmwn, Ihc \^)() bhl. 
would be in store from Oct. 1 to Jan. 1, or 02 days. Th«' i-Xdrn'^f. of IHW hhl. lor 
92 days is equivalent to the storage of 1 Ud. for 10.V;<K) dnys. '\'\\i- j-torage of 
360 6W. for 47 days is equivalent to t lie -l<»ra;.M- of 1 hhl. for IGOtiO days. In 
the same manner, we find the total storap-, if nolhin;.' lia'l b" n willidrawn, 
to be equivalent to the storage of 1 hhl. for VM)'ii'M day-. Th*- ;-torage on 
^he goods withdrawn is ecjuivalcnt to the stoni^n' of 1 hhl. for 78^20 days, 
Una making the net storage 1 hhl. for 1 12210 days, or 37411 monthi*. 6 eonti 
Aoltiplied by 8741^ equals $224.48, thu total btorago. 
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686. Operation. — By Daily Balances. 



Date. 


Beoeived. 


Delivered. 


Oct. 1 


1800 




'' 31 




1000 


Nov. 15 


360 




Dec. 4 




240 


'' 18 


420 




'' 19 




600 


'' 26 




300 


" 27 


432 






3012 


2140 



Balances. 


Days. 


Prodncti. 


1800 


30 


54000 


800 


16 


12000 


1160 


19 


22040 


920 


14 


12880 


1340 


1 


1340 


740 


7 


5180 


440 


1 


440 


872 


5 


4360 


4 


92 


30 ) 112240 



Jan. 1 Bal. on hand 872 



3012 



3741f 

3012 3741^ X .06 = 224.48 



Analysis. — Arrange the receipts and deliveries in the order of their 
dates as in the operation. Find the number of barrels on hand at each of the 
dates. The 1800 hbl. are in store from Oct. 1 to Oct. 31, or 80 days. The 
• storage of 1800 hbl. for 30 days is equivalent to 1 hhL for 54000 days. The 
total storage is equivalent to the storage of 1 hbl. for 112240 days, or 8741-| 
months. 6 cents multiplied by 8741 J equals $224.48, the total storage. 



EXAMPLES. 

687. 1. Find by either of the above methods the average 
storage at 5 cents per month of 30 days, of the account given in 
Ex. 2, Art. 683. 

2, Find the average storage, at 3 cents per month of 30 days, 
of the account given in Ex. 3, Art. 683. 

S, Find the total charge for pasturing cattle per the following 
statement, at 30 cents a head per week : Received July 5, 18 
head ; July 12, 10 head ; July 20, 30 head ; Aug. 2, 40 head ; 
Aug. 10, 20 head ; Sept. 1, 10 head ; Sept. 4, 24 head ; Sept. 17, 
26 head ; Oct. 2, 20 head ; Oct. 27, 18 head ; Nov. 1, 6 head ; 
Nov. 2, 16 head. Withdrawn July 7, 4 head ; July 9, 8 head ; 
July 14, 10 head ; July 17, 6 head : July 23, 20 head ; Aug. 4, 
20 head ; Aug 13, 20 head ; Aug. 21, 12 head ; Aug. 29, 4 head ; 
Sept. 8, 10 head ; Sept. 14, 30 head ; Sept. 21, 18 head ; Oct. 
30, 20 head ; Nov. 5, 10 head ; Nov. 9, 20 head ; Nov. 16, 26 
kaad. 

Note, — When the account is long, the first method is preferable. 



ALLIGATION. 



688. Alligation treats of mixing ingredients of different 
values to find the value of the mixture, or to produce a mixture 
of a given value. 

Note. — Alligation is sometimes ana more propeny called Averag; 

ALLIGATION MEDIAL 

689. Alligation Medial is the process of finding the average 
value of a mixture, the rates and quantities of the ingredients 
being given. 

EXAMPLES. 

690. i. A grocer mixes together 7 pounds of coffee at 26 
cents per pounds 4 pounds at 27 cents per pound, and 10 pounds 
at 34 cents per pound. What is the value of a pound of the 
mixture? 

OnBATIOH. 

7 X 26c. = $1.82 Analysis.— 7 Ih, at 26c. are worth $1.82. 4 ». 

4 X 27c. = 1.08 at 27c. are worth $1.08. 10 Ih, at 34c. are worth 

10 X 34c. = 3.40 $3.40. Hence the total mixture containing 21 ^. 

— * — ^ — is worth $6.80, and 1 lb, is worth $6.80 -•- 21, or 

21 lb. worth $6.30 80c. 

1 Tb. " .30 

2. A wine merchant mixed together 10 gallons of wine at 40 
cents a gallon, 15 gallons at 50 cents, and 25 gallons at 70 cents. 
What is the value of a gallon of the mixture ? 

S, A grocer mixed 60 lb. of tea at 25 cents a lb., 75 lb. at 30 
cents, and 65 lb. at 50 cents. What was the value of a pound of 
the mixture ? 

Jf., A farmer mixes together 20 bn. of oats at 40 cents a bushel, 
30 bu. of corn at 50 cents a bushel, and 50 bu. of rye at 70 centi 
a bushel. What is the value of a bushel of t\\^ \xv\iL\?oct% ^ 
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ALLIGATION ALTERNATE. 

691. Alligation Alternate is the process of finding the 
quantities of different Talaes required to produce a mixture of a 
given value. 

692. The values of several ingredients being given, 
to produce a mixture of a given value 



EXAMPLES. 



693. 1. How much tea worth 24, 28, 36, and 42 cents a 
pound must be mixed together, so that the mixture will be worth 
30 cents a pound ? 



OCTBATIOHB 



30 





{1) (2) {3) {i) (5) {6) (7) {8) {9) 


24 


i 





1 





1 


2 


3 


1 


3 


28 





i 





6 


6 


6 


6 


12 


12 


36 


i 





1 





1 


2 


3 


1 


3 


42 





^ 





1 


1 


1 


1 


2 


2 



etc 
etc. 
etc. 
etc. 



Analysis. — If we sell 1 poand for 30 cents, that is worth 24 cents, we 
gain 6 cents, and to gain 1 cent, we take i of a pound. We must now take 
a kind that is worth more than the average price so as to lose one cent. If we 
take a pound worth 36 cents and sell it at 30 cents, we will lose 6 cents, and to 
lose one cent, we must take ^ of a pound. In the same manner, we find that 
if we take ^ of a pound of the 28-cent tea and mix it with -j^ of a pound of 
the 42-cent tea, there will be no gain nor loss by selling at 30 cents a pound. 

}isto(aslistol, and \ (A) is to i^ as 6 is to 1. Or, columns 3 and 4 
may be found by multiplying coluums 1 and 2 respectively by the least com- 
mon denominators of the fractions. 

Colnmn 5 is the sum of columns 8 and 4. An unlimited number of 
answers may be found to examples of this kind by combining 1, 2, or 8, etc, 
times column 8 with 1, 2, or 8, etc., times column 4. 

2, A grocer has sugar at 5^, 7^, 12^, and 13^ per pound. 
How much of each kind will form a mixture worth 10 cents 
per pound ? 

S, A jeweler wishes to make a compound of gold that shall be 
20 carats fine. He has gold of 15, 19, 23, and 24 carats fine. 
What quantity of each must he take ? 

J^, How much tea at 25 cents, 50 cents, 60 cents, and 80 cents 
per pound must be taken to form a mixture worth 55 cents p«r 
poand f 
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5. How much wine at 60 cents, 70 cents, 80 cents, 11.00, and 
$1.20 a gallon most be mixed together that the mixture may be 
worth 90 cents a gallon ? 

694. When the quantity of one ingredient is given. 



EXAMPLES. 



695. i. How much coffee at 30, 34, and 44 cents per pound, 
must be mixed with 10 pounds at 36 cents a pound, to make a 
mixture worth 40 cents a pound ? 



OPERATION. 






(^) 


{2) 


{3) 


W) 


(^) 


(^) 


(7) 


30 


iV 








2 











34 





1 








2 








44 


i 


i 


i 


5 


3 


1. 


10 


36 








i 








1 


10 



2 
2 

18 
10 



Analysis. — We find the relative quantities (columns 4, 5, and 6) as in 
Art. 093. In order to use 10 pounds of the 36-cent coffee, we multiply 
column 6 by 10, producing column 7. Column 8 is found by adding columns 
4, 5, and 7. 

Other combinations may be found, by multiplying columns 4 and 5, 
and adding the results to column 7. 

2, How much coffee at 15c., 17c., and 22c. a pound must be 
mixed with 5 lb. at 18c. per pound to make a mixture worth 
20c. per pound. 

3. How much gold of 21 and 23 carats fine, must be mixed 
with 30 oz, of 20 carats fine, so that the mixture may be 22 carats 
fine? 

i. How much tea at 20 cents, 25 cents, and 45 cents a pound, 
must be mixed with 36 Ih, at 60 cents a pound, so that the mixture 
will be worth 40 cents a* pound ? 

5, How much wine at $1.25 and $1.75 a gallon, must be mixed 
with 15 gallons of water, so that the mixture may be worth $1 a 
gallon ? 

6, How much tea at 30 cents, 46 cents, and 48 cents a pound, 
must be mixed with 12 pounds at 38 cents, so that the mixture 
may be worth 40 cents a pound ? 
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69b. When cue total quantity of the ingredients is 
given. 

EXAMPLES. 

697. i. A grocer mixed tea worth 20, 26, and 36 cents a 
pound. The mixture consisted of 50 pounds, worth 29 cents a 
pf^v} r\( . How many pounds of each did he take ? 

(/) (2) (3) U) {S) {6)- 



29 < 



f 20 


i 





2 





^ 1 


25 





i 





3 


' 


I 35 


i 


i 


3 


2 


6 J 








5 


5 


10 ) 



X 5 = < 



) 50(6 



10 
16 
21 



Analysis. — We find columns 3 and 4 as in Art. 093. Column 6 is ha.. 
sum of columns 8 and 4. The required amount is 50 = 5 times 10, the sum of 
column 5. Hence the quantity of each may be found by multiplying each 
number in column 5 by 5. 

Note. — Many results may be obtained for examples of this kind. Thus, 
in the above example, 9 times column 3 plus once column 4, 8 times column 3 
plus 2 times column 4, etc., would each produce correct results. 

^. How much wine worth. 50 cents, 60 cents, 90 cents, and 
$1.20 a gallon, must be mixed together so as to make a hogshead 
of 110 gallons at 80 cents a gallon ? 

S, A man bought 20 barrels of flour for $120, paying $4^, $6, 
^, and $7 per barrel. How many barrels of each did he buy ? 



<^Q 



OFBRATION. 



5 

n 

7 



f 



2 





(^) 


(3) 





1 


1 








3 


1 





2 


4 




8 

8 



1 

3 




1 

8 
3 
8 



20 



(7) 


6 



6 



2 


6 




(9) 
2 

6 

6 

6 



(10) (11) {12) 



20 




4 

4 



3 

9 




3 
4 
9 
4 



20 



Analysis.— Find columns 2 and 3 as in Art. 693^ Since 6, the sum of 
columns 2 and 3, is not an exact divisor of 20, the required amount, we must 
take a certain number of times column 2 and a certain number of times 
column 3, By trial, we find that 8 times column 2 plus once column 3 equals 
20. Therefore multiply Column 2 by 8, producing cohmin 4, and column 3 by 
1, producing column 5. Column 6 is the sum of columns 4 and 5. In the 
same manner, we find the results given in columns 9 and 12. 

I. A man bought 50 animals for $50, paying for lambs %^ 
eacb> for sheep $1^ each, and for calves $31 each. How many of 
each did he buy P 
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SQUARE ROOT. 

698- The Square Root of a number is one of the two equal 
factors of a number. Thus, the square root of 25 is 5. 5 x 5=25. 

699. To find the square root of a number. 

700. Rule. — Beginning at units* place, separate the 
given nurnber into periods of two figures each. 

Find the greatest square in the left-hand period, and 
ivrite its root at the right in the form of a quotient in divis- 
ion. Subtract this square from the left-hand period, 
and to the remainder annex the next period to form a 
dividend. 

Double the part of the root alreadij found for a trial 
divisor. Find how many times this divisor is contained in^ 
the dividend; exclusive of the right-hand figure, and write 
the quotient as the next figure of the root. Annex this quo- 
tient to the right of the trial divisor to form the complete 
divisor. Multiply the complete divisor by the last figure of 
the root, and subtract the product from the dividend. 

To the remainder annex the next period, and proceed as 
before. 

Note. — When the given number is a decimal, separate the number into 
periods of two figures each, by proceeding in both directions from t^A decimal 
point. 

EXAM PLES. 

701. 1, Find the square root of 1156. 

OPERATION. Analysis. — Begiiming at units' place, separate tu^ ^am- 

11 56 ( 34 ber into periods of two figures each. The greatest square 
9 in the left-hand period (11) is 9, and the root is 3, which is 

fiJ. o-fi written in the quotient. By subtracting this square (9) 

from the left-hand period (11) and annexing to the remain- 
_^ der (2) the next period (o()), we fonn the dividend, 256. 

By taking twice the root already found (3), we have 6 as a 

trial divisor, which is contained in the dividend (25), exclu- 
sive of the last figure, 4 times. Write 4 in the quotient, and also to the 
right of the trial divisor, forming the complete divisor, 64. Multiplying 
the complete divisor, 64, by 4, the last figure of the root, and subtracting 
the product (256) from the dividend (256), there is no remainder. 34 is the 
reqiiired root 
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Find the square root of 

2. 1089. 6. 47524. 10. 119025. IJ^ 3976036. 

3. 14641. 7. 65025. 11. 1406.25. 16. 431.8084. 
J^ 18225. 8. 86436. 12. 512656. 16. 7463824. 

5, 46656. 9. 97344. i5. 232.5625. i7. 387420489. 

18. Find the square root of 14^. Of fjfj-. Of ^^WV- 

Note. — In finding the square root of a fraction, extract the square root of 
the numerator and denominator separately. 

19. Find the side of a square field whose- area is 412164 square 
rods. 

20. Find the side (in feet) of a square whose area is one acre. 

21. Extract the square root of 2 to 5 decimal places. 

CUBE ROOT. 

702* The Cube Hoot of a number is one of the three 
equal factors of that number. Thus, the cube root of 8 is 2. 
2x2x2 = 8. 

703. To find the cube root of a number. 

704. Rule. — Beginning at units^ place, separate the 
given number into periods of three figures each. 

Find the greatest cube in the left-hand period, and wHte 
its root at the right in the form of a quotient in division. 
Subtract this cube from the left-hand period, and to the 
refnainder annex the next period to form a dividend. 

Multiply the square of the root already found by 
300 for a trial divisor. Find how many tinves this 
divisor is contained in the dividend, and write the quo- 
tient as the next figure of the root. Add to the trial 
divisor thirty times the product of the last figure of the 
root and the other figures of the root, and the square of 
the last figure to form the complete divisor. Multiply 
the complete divisor by the last figure of the root, and 
subtract the proddict from the dividend. 

To the remainder annex the next pertcd^, and proceed 
as before. 
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EXAMPLES. 

705* 1. Find the cube root of 39304. 



OPBBATIOM. 



Tiu diTispr. 300 X 3^= 2700 

30x3x4= 360 

42= 16 



Cmmplete divisor, 



3076 



39'304 ( 34 

27 



12 304 



12 304 







Ana^ 1 s:s.-^Beginning 
at units' place, separate 
the number into periods 
of three figures each. 
The greatest cube in the 
left-hand period (80) is 
27, and its root is 8, 
which is written in the 
quotient. By subtract- 
ing this cube (27) froin 



the left-hand period (39), and annexing to the remainder (12) the next period 
(804), we form the dividend, 12304. By multiplying the square of the root 
already found by 800 (multiply by 8 and add two cipherK), we form the 
trial divisor, 2700 (300 x 3» = 2700). The trial divisor, 2700, is contained in 
the dividend, 12804, 4 times. Write 4 as the next figure of the root. To 
form the complete divisor, add to the trial divisor (2700) 80 tim(?H the prod- 
net of the last figure (4) of the root and the other figure (8) (30 x 8 x 4=800)» 
and the square of the last figure (4« = 10). Multiplying the complete dl- 
TMor, 3076, by 4, the last figure of the root, and subtracting the ftHxluct 
(12304) from the dividend (12804), there is no remainder. 84 in the 1. quired 

KoTE. — When the given number is a decimal, separate the uumfier fnto 
periods of three figures each, by pn jeedi'iir in l)oth direct Ion m from thii 
decimal point. 



Extract the cube root of 



«. 5832. 

S. 10.648. 

^ 314432. 

5. 474552. 



6'. 551368. 

7. 7529536. 

S. 9.003597. 

9. 13651.919. 



10: 98611128. 

11. 279.72026;. 

12. 435519.512. 

IS. cnmmra. 



14. The product of three equal Tiurfil>c'r» h 55I36H. What am 
the numbers ? 

15. A cubical block of marble a^mUiiuH 103823 rmbir; ifich*** 
What is its length ? 

16. Find the cube root of f f f f . Of y^^^Vi- ^^^ UW- 

XoTE. — ^In finding the cul^? rx/t of a frh/:*Aott,*itini/ci iUtz *:n\Mi r*MA of iJi* 
Domerator and denomin^V^r h^fi«raU:;y, 

17. A cubical box holdj* 20 bushel*. Fiud tli/^ htunh at ite 
side 



MENSURATION. 



706. To find the area of a rectangle (319) or paral- 
lelogram. 

707. HuLB. — Multiply the length by the ividth. (320) 

708. To find the area of a triangle. 

709. Rule. — Multiply the base by half the perpendicu- 
lar height. 

710. To find the area of a triangle when the three 
sides are given. 

711. Rule. — From half the sum of the three sides sub- 
tract each side separately. Then multiply the half sum 
and the three remainders together, and ejctract the square 
root of the continued product. 

712. To find the area of a trapezoid. 

713. Rule. — Multiply half the sum^ of its parallel sides 
by the perpendicular distance between them. 

714. A Trapezoid is a four-sided figure baring only twc of 
its sides parallel. 

715. To find the area of a circle. 

716. Rule. — Multiply the square of th^ diameter by 
J854i or multiply the square of the radius by 3.1416. 

717. To find the surface of a sphere. 

718. Rule. — Multiply the square cf the diam^eter by 
3.I4I6. 

719. To find the solid contents of a prism or cylinder. 

720. Rule. — Multiply the area of the base by the height 
or length of the prism or cylinder. 

721. To find the solid contents of a sphere. 

722. Rule. — MvlUpiy the cube of the diameter by 

.stse. 
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793. GtLOMETRlCAL. CONSTANTS 



Circumference 
Circumference 
Radius 
Radius 

Radius 

Radius , = 
Diameter = 

Diameter = 

Diameter = 

Diameter = 

Area = 

Area = 

Side of inscribed square 
Side of equal square 



ClRCl-ES. 

= Diameter x 3.1416. 
= Radius x 6.2832. 
= Circumference -r- 6.2832, 
= Circumference x .1592. 



= VArea-^3.U16. 



VArea x .5642. 
Circumference -r- 3. 1416. 
Circumference x .3183. 

V Area -4- .T854. 
VArea x 1.1284. 
Radius square x 3.1416. 
Diameter square x .7854. 

= Diameter x .7071. 
= Diameter x .8862 
Side of inscribed equilateral irianirle = Diameter x .8603 



Surface 
Surface 
Volume 
Volume 

Diameter 

Diameter 

Radius 

Radius 

Circumference 

Circumference 
Side of inscribed 
Side of inscribed 



SPHERES. 

=z Diameter square x 3.1416. 

= Circumference square x .3183. 

= Diameter cubed x .5236. 

= Circumference cubed x .0169. 

= VSurface x .5642. 

z=z ^Volume X 1.2407. 

= \/Surface x .2821. 

= \^Voliime X .6204. 

-. ^Surface x 1.7725. 

— \^Volume X 3.8978. 

cube = Diameter x .5774. 

cube n: Radius x 1.1547. 



ROOTS, 

Diagonal of square = 
Square root of 2 : 
Side of square 



ETC. 

Side x 1.4142. 
1.4142. 
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GENERAL AVERAGE. 



725. If, in time of danger or distress, any loss or expense it 
voluntarily incurred for common safety of vessel, freight, and 
cargo, such loss or expense is made good by a "Q-eneral Aver- 
age ; " the amount or value of such loss or expense being assessed 
upon the value of all interests involved and benefited. 

All other losses and expenses are of a " Particular Average " 
nature, and are to be borne by the specific interests to which they 
apply. 

736. The losses and expenses constituting general average are 
as follows : 

1, Jettison, or throwing overboard of cargo to lighten the 
ship ; damage to cargo by water going down the hatches during 
jettison ; damage by chafing or breaking after jettison ; freight on 
cargo jettisoned. 

2, Sacrificing ship's materials, as the cutting away of masts, 
spars, etc. One-third of tli(3 cost of repairs of ship's materials is 
a special charge on the slii}), as the new work is considered better 
than the old. No deduction is made for anchors. 

3, Expense of floating a stranded ship. 

Jf,, Expense of entering a port of refuge, either to repair 
damage which renders it dangerous to remain at sea, whether such 
damage were caused by accident or sacrifice ; or otherwise to avert 
a common danger. 

5, Expense of discharging cargo for the purpose of making 
repairs, warehouse rent, reloading cargo, outward expenses, etc. 

6. Wages and provisions of crew from the date of bearing up 
until ready for sea. 

737. Contributory Interests and Values. —The ship con- 
tributes on its full value at the time which is made the basis of 
wntribution. 
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freight. How is the settlement to be made, the value oi tue ship 
being $10000 and the adjuster's fee $100 ? 

Notes. — 1. In a general average, extracts from the log of the ship, the 
testimony of its officers, a complete statement of all expenses incurred, with 
the vouchers for the same, and all papers having any bearing upon the case 
are presented to the adjuster. The total amount of each item is entered in a 
column at the left of his statement of charges, and the amount is also entered 
in its proper column at the right. In addition to the general average column, 
there are usually columns to the right for the special charges upon the ship, 
owners, or cargo. 

2. After determining the .general average loss, divide it among the con- 
tributory interests in proportion to their values, by any of the methods eriveu 
in Ex. 13, page 293. 

Statement of Charges. 



Total. 


Expense of entering harbor, landing cargo, etc. 
Bill of H. Robin & Co., shipwrights, etc. 

" " Joseph Patti, ceiling ship. 
Agent's commission for advancing funds and 

paying above bills, 5%. 
Agent's commission on value of cargo landed, 

$17388, 1\%. 
Wages, etc., of seamen. 
Adjuster's fee. 

General average. 

Ship and owners. 


General 
Average. 


Ship and 
Owners. 


1369 
436 
194 

99 

217 
630 
100 


43 
14 
98 

35 

47 

37 


1369 

68 

217 
630 
100 

2385 


48 

47 

35 

47 

72 


436 
194 

81 


14 
51 


3047 




661 


65 



Contributory Interests and Apportionments in General 

Average. 



Ship, value 10000 % .045 pays 



FreigM 


,8096 










Ijesft^^, 


4048 


4048 


@ 


.045 


<( 


CwrgOy 












A, 


5600 




% 


.045 


<( 


B, 


8700 




® 


.045 


(( 


c, 


16308 




(^ 


.045 


(( 


D, 


8360 




@ 


.045 


(( 






88968 


@ 


.045 


( . 






58016 


(S^ 


.045 


it 






I8886.7S 


»-*- $58016: 


s: ,1 







450 






182 


252 






891 


50 




783 


86 




376 


20 


1758 




2385 



16 



56 
72 



= .046. 



$40 
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(Art. 780^ 



Settlemekt 



- ,- 


Db. 


Cb. 


fiAI.AlfOB8. 








To pay. 


To receive. 


7tMd <md Owners, 
Pay ship's proportion of Qen.Aver. 

" freight's " 

*' O'vner's column. 
Receive seamen's wages. 

Cargo, 
Pay proportion of Gen. Average. 

Agents cf Vsssel. 
Receive tteir disbursements. 
** *• coDunission. 

Adjusters. 
Receive tl>eir fee. 


450 

182 

e6i 

1753 


16 
65 

56 
37 


630 

• 

1999 
317 

100 


47 

57 
33 

37 


663 
1753 


34 
56 

90 


2316 
100 


90 




3047 


3047 


2416 


2416 


90 



2, The general average charges were 14375.86, and the con- 
tributory interests $64325. What was the per cent, of loss ? What 
was the loss of Mr. B., whose goods were valued at $7250 ? 

S, Suppose A's goods in Ex. 1 were insured for $5000, how 
much of the loss would be shared by the insurance company ? 

4, The ship Amazon, from Aspinwall to !New York, being in 
distress, threw overboard part of the cargo, cut away the masts, 
and finally bore away to a port of refuge to repair in order to com- 
plete the voyage. The cost of replacing masts and rigging cut 
away was $6000 (less ^ new for old) ; the cargo jettisoned was 
worth compared with sound cargo delivered at destination $2000 ; 
freight on cargo jettisoned, $200 ; expenses of entering port of 
refuge, discharging, storing and reloading cargo, $1000; wages of 
master and crew from time of bearing away until ready for sea, 
$600; provisions of master and crew for same time, $500; adjuster's 
fee, $100. The vessel was valued at destination at $20000 (deduct 
gross repairs and add amount made good); cargo, value on arrival, 
$40000 (add amount made good) ; freight collected, $4000 (add 
amount made good and deduct \), What was the per cent, of 
loss, and how was the settlement made ? 

5. The cargo of the ship Amazon was insured for $36000. How 
d3uch was the claim against the insurance company ? 
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6. The ship Unioriy in her passage from Liverpool vo Boston, 
dnring a storm threw overboard cargo to the amount of ^1580, 
and cut away masts and rigging. She then entered the port of 
Halifax for repairs. The cost of replacing the masts and rigging 
which were voluntarily sacrificed, was $4578 (less \ new for old) ; 
cost of repairing accidental damage, $5G8 ; freight on cargo jetti- 
soned^ $314. 75 ; expense of entering port of refuge, discharging 
cargo, etc., $716.87 ; wages and provisions of crew, $608 ; adjuster's 
fee, $150. The value of vessel on arrival at Boston was $30000 
(deduct gross repairs and add amount made good) ; value of cargo 
delivered, less freight and duty, $48475 (add amount jettisoned) ; 
total expected earning of freight, $16320 (less ^ in Boston. See 
Art 7/57). The cargo was shipped by the following persons : 
A $8519, B $20376, C $6875, and D $14285. The cargo jettisoned 
was a part of A's shipment. How ought the settlement to be 
made? 

7. The ship Ocean Qiieeny irom Pemambueo to New York, 
sprang a leak ofE Cape St. Koque, and for the safety of the vessel 
and cargo, threw overboard part of the cargo and put into ^faran- 
ham for repairs. The disbursements at Maranham by tlic master 
of the vessel, including commissions, were as follows : Expenses of 
entering harbor, discharging, storing, and reloading cargo, $648.75 ; 
caulking and painting ship, carpenter work, etc., $843. Value of 
cargo delivered at New York, $34310.24 ; of cargo jettisoned, 
$1580.76 ; freight on caigo jettisoned, $304 ; wages and provisions 
of crew, $304 ; adjuster's fee, $150 ; agent's commission for col- 
lecting amount in general average, 2J;^. How shall the settle- 
ment be made, if the net value of the ship was $3157 (value on 
arrival $4000, less repairs $843), and the total expected earning 
of freight was $2516 (less \) ? 

8. A vessel which put into a f>ort of refuge for repairs wat 
without funds. It being very difficult to obtain a loan on bot- 
tomry, or to negotiate a draft on the owners of the vessel, the mas«» 
ter was obliged to sell part of the cargo to raise funds. Value of 
cargo sold compared with cargo delivered at destination, $4566.06; 
produced at sale, $2985.30 ; freight on cargo sold compared with 
freight on cargo delivered, $363.93. What was the cost of funds, 
and how much should be apportioned to each interest, the general 
average charges being $773.52, the special charge^ ^n ship $956.10, 
and on the owners $1181.06 ? 
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India. 

1 Seer = 18 ohattucks. 

1 Bombay Mauiid of 40 seers=28 /6.av. 

1 " "42 " =29.4" 

1 Surat " 40 " 

1 •« " 43 " 

1 " "44 

1 Bengal Factory Maund 
1 " Bazaar 
1 Madras Maund 



(( 



(( 



f ( 



=31t 
=39i 

=74f " 
=82^ " 
=25 " 



1 BomVCandyof20Maunds=560 " 



n 



ti 



n 



u 



<( 



«( 



<( 



« 



1 Surat 
1 Madras 
1 Travancore " 
1 Tola 

1 Guz of Bengal 
1 Gorge 
1 Gorge Pound 
Metric system permissive. 



=746|:* 
=500 " 
=660 " 
=180 gr. 
=1 yard. 
=20 units. 
=20 lb. 



Italy. 

1 Palm = .555 cu, ft. 

Metric system in general use. 

Japan. 
1 Picul = 133J lb. av. 
For coinage, in part, the metric unit 
of weight is used. 



Java. 
1 Amsterdam Pond = 1.09 lb. av. 
1 Picul = 133J 

1 Gatty = IJ 

1 Ghang = 4 yards. 



<t 



(( 



Mexico. 
Weights and measures are legally 
the metric, but the metric system is 
not generally in force, the old Spanish 
weights and measures (see Spain) being 
5till employed. 

Netherlands. 
Metric system with a change in 
Barnes in general use. 
, 1 Last (30 hectoUters) = 85.134 Jm. 

Norway and Sweden. 
1 Swedish Skalpond = 0.93^ lb. av. 

1 Swedish Centner = 98| ** 



1 Norwegian Pand = 1.1 ^. av. 
1 Swedish Fot = 11.7 inches. 

1 Norwegian Fod = 12.02 " 

In Norway the metric system is used 
to some extent. 

In Sweden, the coin weight and the 
medicinal and apothecary weight are 
metric. The complete metric system 
has been obligatory since 1882. 



Portugal. 

Metric system compulsory since Oct. 
1, 1868. 

The chief old measures are — 
1 Libra =1.012 lb. av. 

1 Almunde of Lisbon =4.42 U. S. gal. 
1 Alquiere =.392817. S. 6w. 





Russia. 


1 Pound 




=0.9 lb, av. 


1 Pood (63 to 


a ton) 


=36 " 


1 Berkowitz 




=360 " 


1 Chetvert 




=5.956 U.S.fttt. 


1 Vedro 




=3.25 U. S. gal 


1 Arsheen 




=28 inches. 


1 Ship Last 




=2 tons. 


Metric syste 


m partially in use. 



•Spain, (Metric System.) 
In many of the South American 
States and in Guba, the old Spanish 
weights and measures, principally 
Gastilian, are used. They are as fol- 
lows : 

1 Libra = 1.014 ZJ. av. 

1 Arroba (25 Libras) = 25.36 " 
1 Quintal (100 Libras) = 101.44 " 
1 Vara = .914 yd. 

Switzerland. 
Metric system used with some 
changes of names and subdivisions. 
Pure metric system optional. 

Turkey, (Metric System.) 

Uruguay, (as Argentine Gonfkd- 

ERATION.) 

Ybvbzubla, (Mbt&ic Stbtbm.! 



DETECTION OF ERRORS 



TRIAL BALANCES. 

732. The following hints apply to the detection of errors in 
trial balances, or in any operation in which errors are made in 
addition or subtraction, or in transferring numbers from one place 
to another. 

1. Ascertain the exact amount of the error. Much time is 
sometimes wasted in looking for errors which do not actually exist. 

2. Revise carefully the additions of the trial balance before 
looking for the error in the ledger or other books. 

3. If the error is in one figure only (as 2000, 100, 60, etc.), it 
is probably an error in addition or subtraction. 

4. If an amount is entered on the wrong side of an account, or 
is added when it should be subtracted or vice versa, the error will 
be twice the amount. 

6. If the digits of any number are written to the right or left 
one, two, or three places, and the error be divided by 9, 99, or 
999 respectively, the quotient will be the number. 

Thus, If $427 be written $4.27, the error wUl be $422.78 ; which divided 
by 90 (by 9 and 11), the quotient will be $4.27. 

The number ot 9*s by which the number can be exactly divided is equal 
to the number of places which the number has been transferred to the right 
or the left. 

6. If two consecutive digits of any number l^xs transposed, the 
error will be a multiple of n^'vie ; and the quotient obtained by 
dividing the error by '9 will express the difference between the 
digits transposed. 

Thus, if 437, be written 473, the error will be 86 ; which divided by 9 
produces 4, the difference between 3 and 7. The same error, 86, will arise if 
Che figfures transposed are and 4, 1 and 5, 2 and 6, 4 and 8, or 6 and 9. 

7. If the error contains a number of figures, it is probable 
that some account or item has been omitted. 

8. Look for the error systematically, and not in certain pov^ 
tions of the work selected at random. 



ANSAA^ERS. 



i. 
J?. 

3, 

4. 

6. 

6. 

7. 

8. 

9. 
10, 
lU 
IS, 



6. 
6. 

7. 
8. 

16, 
16, 
17. 
18, 
19, 
90, 
21, 
22, 
23. 
24. 
26, 
31, 
32, 
33, 
34. 
36, 
36. 
37, 
38. 
39. 
40. 
41- 



Art. 2iP. 

1614. 

1654. 

19380. 

23243. 

26162. 

35180. 

4566. 

3722. 

53609. 

44601. 

50480. 

34914. 



Art. 27. 



435. 

508. 

3642. 

3045. 

3755. 



4S. 



1. 



4915. 9, 

4857. 10, 

394. 11, 

376. 12. 

321. 13, 

54877. 

44444. 

41568. 

36311. 

84839. 

139059. 

10078521 

561. 26, 3657. 

3691. 27. 6822. 

1404. 28. 1711. 

7921. 29, 1440. 

297. SO, 7529. 

14152. 

442,254,988. 

433. 

1771. 

4653. 

39247. 

16098. 

813210. 

6399. 

1,177,761,'723. 

5,302,516. 

324,423,840. 

$9858.94. 

$419360.87. 

Art. 33. 

4837. 
907828. 



3, 

4. 

5. 

6, 

7. 

8, 

9, 

10. 

11, 

12, 

IS, 

14- 
15, 
16, 
17, 
18, 
19. 
20. 

21. 

09 

23, 

24. 
25, 
26, 
27. 
28. 

30. 
31. 
3?. 
33. 

34. 
35. 
36. 

O I . 

38, 
39, 
40, 
41. 



1. 
2. 
3. 



1. 
2. 



40865. 

110547. 

8495098. 

853759. 

999895. 

1109975. 

6419754. 

72540. 

57249251. 

10648519. 

113558829. 

15562130. 

74,299,273. 

5,654,786. 

90,119,023. 

122,882. 

921294. 

19.212,939. 

4745. 

64535. 

45009. 

27369. 

41976. 

12464. 

62645. 

10514. 

3211- 

5821. 

4004. 

5038. 

T235. 

11,594,495. 

193.941,760. 

^93,309.621. 

3025. 

6558830. 

3850814. 

388904. 

1106. 

Art. 85. 

1107.90. 

317.26. 

6622.70. 

Art. 41. 

164192; 
187648. 
840236; 
226824. 



3, 49374; 98748. 

4. 110775; 
295400. 

6, 243580; 
438444. 

6. 817281; 
726472. 

7. 130240; 
182336. 

8. 1,578,246; 
2,367,369. 

9. 494268; 
617835. 

10, 4,690.158; 
7,035,237. 

11, 3,336,072; 
2,919,063. 

12, 4,072,384; 
3,563,336. 

IS. 3,824,910; 
5,737,365. 

14, 5,240,172; 
3,742,980. 

15, 58080. 

16, 2016. 

17, 24256. 

18, 63360. 

19, $194.40. 

20, 1296. 

Art. 44. 

1. 63936; 831168. 

2. 75218; 
1,463,858. 

3. 70272; 
2,436,096. 

4. 209387; 
1,915,125. 

6, 358661; 
1,264,432. 

6, 544:J75; 
4,606,875. 

7, 720408; 
7,213,316. 

8, 661982; 
6,961,968. 

9, 6,896,064; 
87,772,352. 

10. 5,847,408; 
195,085,421. 



11. 5,761,888; 
195,249,48£ 

12, 18,413,409; 
556,524,675. 

15. 8,326,575; 
173,434,110, 

14. 25,930,788; 
317,327,062. 

16. 93,309,006; 
889,602,580. 

16. 4,428,648; 
26,888,220. 

17. 744. 

18. 43200. 

19. 2,419,200. 

20. 5250. 

21. 506880; 
1,098,240. 

22. 26376. 

23. 106515; 
153720. 

24. 576. 

25. 4608. 

26. 5016. 

Art. 47 

1, 144000; 
1080000. 

2, 138240; 
864000. 

5, 241920; 
1,451,520. 

4. 185500; 
1,335,600. 

6, 120000; 
3,200,000. 

6, 252000; 
1,036,000. 

7, 81600; 
272000. 

8, 84000; 
2,100,000. 

.9. 9,080,000; 
67,760,000. 

10, 18,500,000; 
92,500,000. 

11, 7,407,000; 
44,442,000. 

12, 11,760,000; 
181,600,000 



34^; 



Ays WE us. 



LArt. 4T. 



IS. 6,608,000: 
114,260,000. 

i4. 8,019,200; 
98,808,000. 

15. 67,200,000; 
614,380,000. 

16. 86,400,000; 
460,800,000. 

Art. 50. ' 

5. 264; 176; 108; 
352; 473; 363;! 
792; 891; 407; 
484; 1012: 
957; 1023: 
704; 385; 3%; 
517; 187; 2()0;' 

528; 627. 

i 

Art. 53. 

g. 2695; 3806: ! 
3575; 4570; | 
8624; 5687; 
9625; 1001)8; 
46398; 805(54; 
79398; 10008; 
48125; 92136. 

Art. 56. 

£. 52704; 35424. 
S. 22227; 50907. 

4. 9387; 36207. 

5. 283745; 
260295. 

6. 378216; 
600696. 

7. 341284; 
174804. 

^. 112875: 

150375. 
.'>. 85425; 42925. 
UK 281869; 

234909. 
//. 338583; 

386883. 
1£. 75576; 338776. 
JS. 263375; 

850875. 

Art. 59. 

2. 10205; 13345. 

3. 5292; 6048. 

4. 7830; 9918. 
.5. 6768; 6016. 

6. 17276; 19744. 

7. 37520; 42210. 

8. 65664; 44928. 
e. 134147; 

118866. 



10. 
11. 
13. 
IS. 

IJ^ 
15. 
16. 

17. 



3. 
4. 

5. 
6. 



n 
«>. 

4. 

5. 
6. 

7. 
S. 
9. 



2. 



88375 
95472 
91208 

7?280 
15876 
40040 
82215 
58422 

Art. 

3724; 
2523 ; 
2055; 
5928 ; 
1C6.'>3 
23925 

Art. 

1206; 
1224; 
4158; 
0048; 
12420 
1020(i 
13980 
39090 



94500. 
96408. 
92962. 
80224. 
14847. 
41195. 
80049. 
57876. 

G2. 

2964. 
8013. 
3105. 
27768. 
; 0-) t f>3. 
; 50925. 

65. 

1809. 
1530. 
4851. 
6804. 
; 15525. 
; 40824. 
; 320;^4. 
; 5^644. 



9 

s. 

5. 
0, 

•V 

/ . 



1. 



3. 
4- 

5. 
6. 

7. 
8. 

9. 

10, 

11. 

12. 



Art. 68. 

600; 900; 925; 
1225; 15^^,0; 
9675; 11200; 
12800; 18050; 
10000; 20425: 
23425; 13000; 
17925; 7950: 
8100; 0400; 
13900; 230000; 
209450; 
132000; 43200; 
141200. 

Art. 70. 

83703; 96929. 
120930 ; 
293088. 
43344; 42050. 
310 128; 
137592. 
47775; 88725. 
170556; 
863904. 
203912 ; 
597376. 
288834 ; 
399924. 
138440; 
394284. 
107880; 
186180. I 



.?. 



4. 



a. 



1. 



5. 



6. 

6. 



3. 

4. 
5. 
6. 

'V 

/ • 

S. 

9. 

10, 



Art. 74. 

7023; 7161. 
8232; 7980. 
6708; 6912. 
35991; 886613. 
39520; 413504. 
49104: 523776. 

Art. 78. 

3130; 2304 
4130. 

4875; 3210 
1050. 

4851; 6375 
816. 

1739; 3819 
3825. 

8125; 4530 
12936. 
5776; 1290 
12996. 

Ut. 81. 

*/i34; 7047; 

4095. 

2068; 2912 

3:306. 

5548; 5925; 

4284. 

1892; 2860; 

4221. 

13572; 11235; 

15250. 

Art. 84. 

624; 7225; 
15616. 
221; 9024; 
13210. 
1224; 1221; 
11024. 
025 ; 2021 ; 
21021. 
1225; 3024; 
24016. 

Art. 87. 

9603; 9118. 
8008; 8360. 
8277; 8544. 
7275; 7350. 
9016; 8556. 
8084; 8170. 
985056; 
987042. 
981090; 
978120. 
976108; 
977000. 



n. 921800; 

019450. 
le. 868000; 

868875. 
JS. 838530; 

836886. 

Art. 90. 

1. 11872; 12432. 
e. 10506; 10608. 
S. 13176; 12810. 

4. 12412; 12992. 

5. 15515: 16240. 

6. 19530; 19008. 

7. 1,010,024; 
1,011,028. 

8. !, 134,000; 
1,138,600. 



Art. 

10379; 
10752 ; 
10904; 
9828; 

5. 91455; 

6. 95005; 

7. 100138 

8. 95692; 



1. 
2. 
3. 
4. 



93. 

10165. 
10304. 
11368. 
10692. 
93465. 
97679. 
93104. 
97728. 



Art. 99. 

/. 39,456,174; 
26,304,116. 

2. 24,413,116; 
16,275,410|. 

3. 8,265,524; 
2,721,270. 

4. 19,517,701; 
11,152,972. 

.5. 2,057,618: 
1,871,742. 

6. 197,730,864; 
123,581,790. 

7. 58,642,209; 
20,003,204. 

8. 178,000,127; 
51,030,322. 

9. 49,377,285; 
27,431,825. 

W. 31,025,988; 
24,181,324. 

11. 61,525,3544; 
20,610,141}. 

12. 71,387,270; 
35,698,685. 

15. 106,815,682; 
60,751,818f 

U. 41,152,268; 
15,432,098i. 

16. 41,133,639; 
22,486,475,6, 



4rt. SS.} 



^NSWMBB. 



547 



16, 112,731,»50: 
78,912,365. 

17, 57,447,290; 

23,936,370^. 

18, 29,351,981 1; 

16,010,171^. 

19, 144,300,1441; 
112,233,445J. 

20, 25,025,025; 
16,683,850. 

21, 4628 sq. yds. 

22, 10388s. 

23, 89doz.; 
$20.47. 

?4. 5280 ft. 
^6, 20006 gal. 
26, 10908 bu. 

Art. 103. 

1, 11840^^; 
2152m. 

2, 13100j|; 
999j 

3, 9871 
lOOl^j. 

4, 10C28II; 
4149A. 

5, 16948A; 
2037A. 

6, 170223U; 
7142HJ. 

7, 20l47|f ; 
2274^. 

8, 97134fl; 
16413}|f 

9, 72660JJ; 
1022811 

10. 2505r 
316H 

11, 119348H; 

10663m. 
12, 1700811; 

3914iJ|. 
IS, 41933|f ; 

20093AV- 
l/^, 526009Vi; 

57532A\. 
15. 30366JJ; 

6642KJ. 
W, 58694^^^; 

16261Hf. 

17. 116213SI; 
11462^^^5. 

18. 39625||; 
5218if^ 

19. 50117J 
2584] 

1737^ 



21, 365 

22, 1381] 

23. 677 

24. 356 I 
26. 49829911 . 

26. 368^2V 

27. 153m. 
£^. 786395Tiy. 
^9. 2161f||. 

SO, 151911 m. 

31, 3,969,568. 

32, 14960. 

Arto 108. 

47; 66; 68; 
115; 153; 198; 
152; 69; 71; 
73; 80. 



I ArU 132. 

I 1, $2837.46. 

I e, $1022.25. 

3, $2775.87. 

4, $3383.08. 

5, $14.91. 

6, $18.51. 

7, $569.25. 

8, $1311.26. 

Art. 135. 

1, $97.44. 

2, $51. 

3, $273.53. 

4, $677. 
'6, $3306. 

G. $187.60; 
$276.48. 

7, $86.73; 
$939.12. 

8. $400.80; 
$2164.32. 

5*. $3168; 
$25;344. 

10, $1305; 
$4241.25. 

11, $2313.12; 
$13878.72. 

12, $3756; 
$9615.36. 

Art. 138. 

1, $3.45. 

2, 15 lb. 

3, $.53; $.24. 
J^. $19.04; 

$13.60. 

5, $48; $36. 

6, $.87; $.84. 

7 $1,48: $185 



8. $25.12; 
$1,227. 

9. 53; 123. 

10. 414; 72. 

11. 217; 36. 
i^. 2304; 256. 
13, 1536; 256. 

24. 4088; 280. 

Art. 13SK 

1. 4,9^4,629. 

2. 3,204,084. 

3. 1,042,910,880. 

4. $4799.50. 

5. 5989 ft. 

6. $18487. 

7. $11,014,811. 
S. 92250. 

9, 456. 
i7. $458. 

12. 3582. 

i^. 132 acres. 
U' $2006. 
i5. 4664.24. 
ifi. $4.50. 
17. $46. 

25. $126.28. 
19, $17377.0"). 

;ea $30,022,:347.95. 
;?2. $34,077,380. 

22. A, $12283; 

B, $12568: 

C, $12371 ; 

D, $12071; 
D, lowest. 

23. 339 head. 

24. $9292.80. 

25. 3000 lb. 

26. $1044. 
;?7, A, $124; 

B, $125. 
28. $7.75. 
;^i?. 385231 + ; 

32102 + . 

Art. 15S. 

1, 3», 5. 7, 11. 

;^. 3, 7, 11, 13. 

3. 2,38, 7^ n. 

4. 2, 38, 58, 7. 

5. 3, 52, 7«. 

<5. 2, 3, 5, 7, 11. 

7. 28, 3S 7, 13. 

S. 2, 7, 13, 43. 

.v. 2, 3, 7, 11, 13. 

A>. 23, 11, Gl. 

11. '6\ 5«, 17. 

12. 2», l^"* 
2^. 2». 



25. 5». 
16. 2«, 
27. 3«, 
25. 3«, 
25. 2*, 
iY?. 2*, 
21. 5*, 
t'^. 2*, 
1^5. 2», 



3«,5-. 
5,43. 
5«, 11. 
3», 5, 37. 
3«, 17. 
11, 31. 
3«,23. 
3*, 7, 19. 
7,29. 



Art. 165. 



1, 30. 

3. 120. 

4. 16. 

5. 84. 

6. 360. 

7. 504. 

8. 60. 
5>. 120. 

id?. 480. 

11. 480. 



25. 360. 

13, 288. 

24. 264a 

25. 1260. 
16. 240. 
27. 660. 
18, 3024. 
29. 360. 
i»(?. 840. 
21, 9900 
;?5. 2520. 



Art. 16 fK 

1, 1. 5. 14{. 

i". 29H. 5. 4H . 

3. 41i|i. 7. 6. 

4. 5H. 5. A. 

5. 2 

10. 1008. 
//. $56. 
25*. $0.51. 
13, $9.37i. 

24. 150 bu. 
15. 750 yd. 
26. 133 1b. 
17. $31.50. 

25. 36 cows. 
19. 243 bu. 
5^. 1290 bu. 
21. $16.92. 
5^. $79. 

23. $21. 

^4. 56 lb. 

25, 66. 57. 90. 

5<5. 10. 28, 23A 




Ar«. 231.] 



.4 .V 5 n- £■ if 5 . 



S49 



10. S1.V 

11. :oJ. 

if. ?2|i. 

i5. +'=«}. 

17. SOiff^. 

iA l-Vj^ji 

eo. 4101.* 

fi. l:326i. 

22. 142H^ff. 

«. 5:o^. 

f4, IMif. 

f5. 14WA. 

fff. lr23A. 

27. AT2\. 

28. lOl'J}. 
i:?. 8101. 
30, 3Utf|. 

1. U. ;?i. 26 J. 

f. 20. 22. 7i. 

5. STJ. 2S. 15. 
4. 03. £4. 21. 

6. m\. 25. 10. 



!»8.5i..4. 



t 
I ■ 



• 1 






1 --■ 



TO 

■H 

» I. 

«• 

1 I - ■ • • 

^ ^ . - ■ '% ■ 



3.321. 



■II ■•■» 



',/ 



.5 ? 



OO in 



t. 

A. f;4S: 



■»-i.» 



A li 

9. 4|. 

to. It. 

ii. OJ. 

If. 0. 



26. 22 
i?7. 12 
28. 16 
^. 18|. 



23. 
23. 



30. 
31. 

33. 

35. 



3G. 



30. 2\\.\37. 



IS. ll|f. SI. 15. 



14. 0. 

15. GA- 

X9. If 



19. A. J7. 83k 
10. X S8. 13}. 
59. 13|. 



5f. 01. 
;5J. 13. 
A^ 40. 
SB. 13. 
^. 23. 
J7. 33j 
S8, 13 



^. A; A; «. 
4/. A; f; f. 

-^. 2; li. 

^. 2i; 2. 
Art. 237. 

S. iJ^. 
4. 1718J. 

e. h02jV 



30. 

40. 

4iS. 
4S. 

45. 
46. 
47. 

4^v. 
4'f. 

51. 

5:\ 

53. 

54. 
55. 
50. 
57. 



*24:.j. 

f2»J2i. 

y4i. 

Hi.'i"sc. $705; 
Carriage. 
*440|. 

$157.67. 

50^. 

$U.46. 

123A gaL 
W iilow, 

$2876.12; 
Each child, 

$1438.00. 
1403i. 
$102. 
$4000. 
Lost $0.38i. 
20191 »; 
24:U8|. 
810031; 
185517A. 
62241; 
14241 
104: 

$lW31. 
19744. 

27.tS0. 
7<J.<)0. 
320 rods. 
tliiys. 
Ciaiiicd 3 cts. 
$ii2JK3(). 
$'i4S7,iJ». 
llOlm. 
$:{.■). Hi. 
$i:i(i.<K). 

$11. '1.30. 
$:tlti.74. 



«4s; 

1241 A. 
)47y|; 






IS. 






! .^ 



■ - ■ 

.4.' To. 

.>:•:■■>. 
.4:5. 



*. .O.-.V 




iO. 



.4445. 

1'!.025. 
27.v2oO:OV}. 

Art. ?,>J>. 

I 



J 







5 

IS 

\ 



. • 

1\ 

IS. 
VJ. 

^ • 

^ « « i| ■ 

i 



>. 












.9* 

2S. 



1. 

6', 
7. 
«<?. 
0. 
10. 



1. 

o 



4. 

5. 

« . 

.V. 

//. 



» /• 1 ■»• 
;.u io;i. 

17."),»j»j. I 

0465- I 

^rf. 2tr^. I 

402.310787. ' 
7402.31520. ' 

47(;.:j:{80807. 

2.0501587. 

U710.27870. 

1.8;l580255. 

17(M.OO. 
$770,425. 

215.2741,1^. 
21.0020730;. 

Art. .?6V>- 

3.0803. 

.2(>071. 

8000.1. 

.4(»4S. 

Hi.li730, 

.010102. 

S80.17. 

2.120155. 

1.72?^}. 

$12 1.14 J. 

$1727.03}. 

no*-.' 



:'.'. 



;/. 

15. 

u:. 
i\ 

IS. 

I. 

.i 

s. 

I 

■f' 

i't. 

c. 

/ . 

s. 

it. 
III. 
11. 

/.', 



Art. ?«>. 

$1 ■» »t • • . 

^ • * » I ■ '• 
t.^ I • » «*^ « 

;5.;5'»r»24: 

.40iV»-'i2. 
.iKV*»4vHi25; 
.SI"»V»75, 
11. 20s 7m; 

.oukm;:2. ♦ ^ 

5.7iV»4S;il; 
:M.0i;U5S. 
2S.i; ISOS'l} : 

21.0s 43 ;;>, 

.2SS; 44.0028. 

i»3.o:it5S{J; 

4.020;Uk 

ll.'i.OOOUl; 

5(H).402t»i. 

.51153; 

3.S.'>33i, 

S2.0100J; 

1001. WOOJ. 

570; 432; 210: 

345.0. 

l7tKS-|5.80, 

.irt. ii71. 

.048. 
250. 

104; H.025. 
1.014; 2.H2. 
.s;5; ItHI.M. 
4SI.5; 3H5.2. 
4.25; 0.2. 
15.24 ;00; 

.40; H2.0N75. 
.5004; 3'.). 
l,*^.r»il: 

io.;;'n:)V » . 

•)7'>o no. 4»i — 

80.10; 00.12; 
5 LSI; I3NI.M; 



8M 



ANSWERS, 



(Art. ST I 



14. 1800, 
IB. 8720. 

16. 12. 

17. 2.526. 

i^. 293.040015. 
29. .03|; .12^. 
20. .161; .40. 
n. .06 J; .06. 
;?-s?. .02 J; .03J. 
23. .02 A; .OOf. 
f4- .14f; .41i. 
26. $361.60; $452. 
S6. $10800; 

{49.85. 
36; $0.82. 

28. $21000; 
$10285.71. 

29. $200; 
$153,125. 

30. $256000; 
$3555.56. 

31. 13.569; 
1037.647. 

Jf.*4524; 4.026. 
.y^. 1.403; 0.247. 
34. 1.728; 1.89. 
36. 9.681; 414.881. 
^e. 142.105; 
98.743. 

Art. 27^. 

L $6. 2. $34. 
5. $48.13. 
^. $92.96. 

5. $312. 
(5. $5.44. 

7. $114.58. 

^. $102.24. 

9. $280.64. 
10. $164.64. 
ii. $16.32. 
12. $12.40. 
i5. $15.75. 
i^. $38.75 
16. $242.10. 

16. $16.50. 

17. $198.40. 

Art. 275. 

U .1651386. 
'J. 289.3624J?. 

3. .8125. 

4. 158.9161. 

6. $117,161. 
6'. 61.875. 

7. 8J00 
i. .04 



12. m 



6.27{. 
13. 2. 
14^ 576. 
i5. 5. 
16. 3). 
i7. 331.2. 
18. $56.16. 
i5. $1575. 
m $108.99. 
21. $143.06. 

23. $42.07; 
$61.91. 

24. $16.84; 
$11.17. 

;?5. $28.98; 
$32.30. 

26. $1C3.22; 
$47.41. 

27. $67.76; 
$79.20. 

28. $25.09; 
$62.56. 

29. $33107.12. 

30. B, $10542.48; 
C, D. E, each 

$7028.82. 
$31444.87. 



31. 
32. 



203eA.; 



B,3GHA.; 
0,675 J A.; 
$4575.66. 
7040 ft. 

34. Wife, $48500; 
Son, $30375 ; 
Daughter, 

$24250; 
Total, $145500. 

35. $1065. 

36. $4.63. 

37. 1100 bu. 

Art. 282. 

1. 2326(1. 

2. 220 gills. 

3. 108404 f. 

4. 13205 lb. 

5. 256 days. 

6. 1821 Id. 

7. 235923 f. 

8. 1566 qt. 

9. 14948 lbs. 

10. 4480 pwt. 

11. 27005 ft. 
i;?. 2407680 ft. 
13. 572 pts. 
i^. Ill pts. 
16. 69816 in. 
iff. 7895t »q It. 



i7. 2934J sq. yd. 

18. 3200 A. 

19. 354 da. 
«?. 2160 CO. ft 
21. 42885d. 
Jff. 982 da. 

23. 27782 lbs. 

;?4- 7583d. 

Art. 285. 

1. £35 6s. 3d. 

2. 75 cd. 83 cu. ft. 

3. 117 bu. 2 pk. 

7qt. 

4. 1227 gaL 1 pt. 
6. 27 yd. 1 ft 3 in. 

6. 7 mo. 6 da. 

7. 2 mi. 235 rd. 

8. 37 wk. da. 15 

hr. 

9. 2 hr. 38 m. 57 s. 

10. 173 yd. 11 in. 

11. £55 15s. 7d. 

12. 329 yd. 

13. 8 T. 14 cwt. 

16 1b. 

14. 50 yd. 9 in. 

15. 73 bu. 2 pk. 

3 qt. 1 pt 

16. £34 17s. 6d. 

17. 33 A. 36 sq. rd. 

18. 4 cwt. 63 Va, 

10 oz. 
iP. 68 cd. 12 cu. ft. 

20. £20 2s. 5d. 

Art. 288. 

1. 135d. 

2. 13s. 9d. 

3. 1980 ft. 

4. 496 lbs. 

5. 15s. 5d. 

6. 13 pts. 

7. 4785 ft. 

8. 87 lbs. 8 oz. 
5. 54 pts. 

ia 104 cu. ft. 

Art. 290. 

1. 150d. 

2. 17s. 6d. 

3. 153d. 

4. 13s. 8d. 

5. 2 y. 4 m. 
0, £16 9s. 4d. 
7. £205 6s. 9d. 
^. 2 y. 5 m. 

9. £l5 6s. 9d. 
10^ 8 m. 3 d. 




1. £.04375. 

2. .6 T. 
^. £.925. 

4. £147876. 

5. .90625 cd. 

6. £247.7376. 

7. .4 A. 

8. £27.525. 

9. $166.56. 

10. $60402. 

11. 15s. 45d. 

^rf. 296. 

1. £85 7s. lOd. 

2. 69 T. 14 cwt. 

66 1b. 

3. £460 7s. 6d. 

4. 12y. 2 m. 16d. 

5. 15 cd. 48 cu. ft. 

6. 26 h. 46 m. 

7. 37 bu. 5 qt. 

8. 27 yd. 4 in. 

9. 10 lb. 2 pwt. 

20 gr. 
m 124 gal. 2 qt. 
ii. £205 12s. 5d. 

12. £546 Is. 7d. 

Art. 298. 

1. £88 4s. 2d. 

2. £21 4s. 4d. 

3. £3 14s. 3d. 

4. £23 13s. lOd. 

5. 4 y. 3 m. 2 d. 

6. 4 y. 4 m. 22 d. 

7. 6 m. 10 d. 

<?. 2 y. 6 m. 24 d. 

Art. 300. 

1. £122 14s. 8d. ; 
£157 16s.; 
£192 17s. 4d. ; 
£263. 

2. 34cd. 16cu.fl. 

3. £28 2s. 6d. 

4. 8 lb. 8 oz. 12 

pwt. 



Jkrt. SYl.) 



AlfaWMMS 



Ml 



5. 16 h. 33 m. 
40 s.; 
19h.40in. 

a4s.: 
24 h. 35 m. 

30 s.: 

29 h. 30 m. 

36 3. 

6*. 55 da. 13 h. 

7. £20 12s. 6iL 

A £6 7s. lOd. ; 

£7 5s.9d. 
9. £3 9s. 34i. : 
£5 10s. 9d.; 
£8 6s. Id. ; 
£9 13s. lOd. 

Art. 302. 

1, £1 4s. 9d. ; 

£1 10s. 3d. : 

8s. 3<1. 
f. 192 Td.; 

324 Vd.; 

352 Vd. 
3. 44 yd. 
J^ 7" 6 321"; 

5Mr 14'; 

40 44' 21 1"; 

3' 9" 34^. 

5. 40a.51}sq.rd. 
32 a. 41 sq. rd. 
24a.130sq.rd. 
20a.2o|sfi.rd. 

6. 9s. lid.; 
£5 19s.; 
£9 183.4^1.; 
£18 6s. lid. 

7. £i\ 10s. : 
£21 IK 3d.; 
£17 5s.; 

£9 1 Is. 8d. : 
£5 1.5s. 



Art. SOS. ' 

L 26920 ini.a. 

2. '}»l ia. 

3, 2 jr. 4.TiO. ].' 

•ia. 

5. 2 vr. 2 rr.' . 
16 i^ ! 

O. •> . .... , ..^.... 
^ ■> . ~ . J 

! m 'J . I . -J. 



;. 7 mo. 18 da. 
^. 8 mn. 18 da. 
S, 1 vr. 8 mo. 
11 da. 

4. 2 vr. 5 mo. 

7' da. 

5. 10 mo. 8 da. 
6\ 9 1110. 12 da, 
7. 9 mo. 12 da. 
S, 4 mo. 15 da. 

1. 230 days. 
■2, 2t>i days, 
.?. 018 da vs. 
J^. '^'6 I la vs. 
5. 312 davs. 
6*. 2S6 davs. 
7. 2Mi days. 
^. 138 days. 
9. 1)574 days. 

i.?. June 22. 

Ai-t. 315. 

L 93 ft. 1 in. 

2. 22} in. 

3. 80760 ft.; 
5771 ft. 

4. 1} in. 

5. 9 mi. UK) rd. 

1 vd. 2 ft. 

6. 6514 in. 

7. 46:»0 ft. 

8. ^;<>*rli. 20 ft.: 
52512 in. 

0, 00 .!h.; 
6.vU fr. 
7<?. 2478.06 ft..; 

l.V|.2t rd. 
//. 6i in.; «i in.: 

11 i in. 
13. 2H.7 f;ir.horn.-i; 
522] f;tr.hom-'. 
13. mi. 45 rd. 4 

vd. I ft. 6 in. 
Li. Ii7.t6r:h. 

riicrjij rr. 



9, 

UK 
//. 

13, 

/<v. 

i » 
i'4. 



■'v; 
lb''. 



900 sm. ft. 

1386 Sii. ft. ; 
154 svj. yd. 
960 S4i. (t. 
55. 

588 a. 
132.l8;la, 
l.(H);J52 a, 
23) S4|. vil 

17640 tki. ft. 
24 ft. 
#7200. 

m»o ft. 

J >m. ft. ; \ !Hi. 
ft.; I S4{. ft. 
22J Ml. vd. 
# MO. 
:«10 sq. ft. 
H<MM) M|. vd. 
lOSOOsq.'ft, 

iS wj. vil.; 

»Vi ^''i. yi; 

iVg w|. yd. 

iOH. 

10:i6H. 



•Vj J. 
y. I I. 4 :.. W. \\. 



.it;. 



! >.. 
'4/. 

44. 



4-'. 






'0. 

r-y 

^ ^"'t i *•.-■•.. ■ i y » 

•/ , ■»">.>*. • rrfl ■*. yy 

^, i»; <•*. f - ->y. 



' 7 MM ft 

I.)I2. 

1M72IXI. 
#i:)M). 
*15:UK)0. 
:((Hi4H); :!2 A. 
012 .sq. ft., 
122 «(|. in. 
62 -q. yd.; 
263 !".q. yd. 
\'ZH .sq, yd. 
772 ^q. fr.. 
AiWAW .^q. ft. 

4 y.l. 
2t; 2H.H. 
5:6; 000; 720, 
513; KniJ: 

1-0. 

7V;; 0:/). 

5 v.fi; Im ;iri<l 
i .1,.: -to yi. 

i-> , 1. 

'•' .t. ''■ 



i » 



/. 123 ^hI. 

i, H02400 cu. in. 

J. i384 vu. vd. 

4. 67 vdn. il9 
i'U. ft. 

3. 560 11 u. Yil. ^ 

6'. |7». 

7. 1M6.95, 

*V. 8 ft. 

9. 3| (tl. 
/a 135 4U. ft. 
//. 2:UJ2H0(U, III. 
/f. KIN tuni«. 
At. f7t); 

i'21 17i«.(M. 
/i. 213500 cu. ft 
A'>. 21| |Hin;h(«. 
/^;. 27. 
//. 250 ru. ft. 

la. Vim VAX. ft. I 

2m<M); 

♦2JJH.M. 
//>. JMOH. 
;.U 2ll2rn. ft. 
.//. ^240; llaO. 
«V. 3(^<;.1ru. ft..: 

:m t)iii.; 

2«.H t'M. jil 

.?.?. J(«;i75. 

y|r/. 3'4H. 

J. 12 «/j. ft. 

Ji. 4« <q. ft.. 

.;. 4W) Kq. fr.. ; 
f 6 72. 

' 4. 5;M> ft.. 

f.. 1 2 f r.. 

'y. 0» fr. /. ^ ft 

M. 21 ft.. 

.'y. 16 tl. 

10. /'yjt ft, 

//. iJ-t ft.. 

/.?. -Vi fr.. 

A?. 4W» ^q. ft.. 
/.;. LiO^iO ft..; 

/.:. ^10 rr, 

/';. I >>fO f? 

//. ^j^i :\ 

i:t. .>Ah r^ 
^/y. :-i r:. 

Arf. 3:ii. 

\ i.r '.t 



tii« 



• y 



•.. 



852 



AjrSWEMM. 



3. 28 gai. ij <]t. 

1 pt. 

4. 3174 bbl. 

19 gal 
.5. 576 gal. 

6, 133.6«+ cu. ft 

7. i:iUOgal. 
.9. 5:i«.o« gal. 

id?. 2393.« gal. 
ii. 3«207.6 gal. 
IS. 1504 gal. 
i^ 50400 gal. 
IS, 169200 gaL 
iC. /. 3 2901. 

17, 7 gal. 3 qt. 

18, TZ, 

Art* S33» 

1, 187 pt. 

2, 156 bu. 1 pk. 

5. $25.00. 

4. 161281.5 cu. in, 

5. 150 bu. 

6, 321.4, ex. ; 
320, nf)p. 

7. 160 l>u.. app. 

8, 235.2 bu., upp. 

9, 040 bu., app. 
id?. 576 bu. 

Art. 340. 

1. 1 lb. 8 oz. 

16 pwt. 16 gr. 
:?. 15744 gr. 

3, 859 oz. 7 pwt. 

12 gr. ; 
1100 oz. 

4, 53 oz. 15 pwi. 

5, 803 oz. 15 pwt. 

6, $42.98. 

7, 1} oz. 

8, $68.75. 

9, 1,546,875 oz. ; 

171875 oz. 
10. 10180 gr. 
//. 1152; 1400. 
IZ 51 lb. 12 oz. 
13, 112000 gr. 
14> 85 lb. 16 pwt. 

16 gr. 

15. 192 oz. av. 

16. $16.31. 

17. $10.06. 

18. $321.66. 
eo. $91.46. 
;?/. $94.76. 
i-^. $73.92. 
e3. $70.78. 



f^ 139" bu. 

f5. 1624A bu. 

:'^. IHAI hu. 

I :'7. ??6^ Im. 

■ .'^. laii^ bu. 

Jff, 324* « bu. 

{.>'A 22 IJ^ bu. 

!•;/. 4H;i* bu. 

J?. V.H)i^ bu. 

-.<.i. 279^ bu. 

Jo. $153.54. 

30, $142.92. 

.^r. $167.13. 

33 $23:140. 

jrj, $237.45. 

40, $119.02. 

41, $295.:i8. 
4^, $200.67. 
43, $94.75. 
44- $84.29. 

Art. 342. 

1, £135 Is. lOd. 
e, £3 15s. 8d. 
3. £42 10s. 
^. £:)4 17s. lid. 

5. 3080 a. 

6, £18 8s. lid. 

7. £901 5s. 

8, £49 7s. 

9. £1 16s. 2d.; 
£2 6s. 6d. ; 
10s. 6d. 

10. 39 A; 51 J |. 

ii. £10 10s. 

13. £.808. 

74. £.921. 

i5. £.533. 

16. £.867. 

/7. £.363. 

18. £.096. 

^a 8s. 6d.; 12s. 9d. 

ei, 16s. 4d.; 4s. 

lid. 
ee, 5s. Id. ; 3s. 8d. 
£3, 7s. 6d.; 9s. lid. 
£4' £158 6s. 8d.; 

£79 3s. 4(1. ; 

£63 6s. 8d. ; 

£39 lis. 8d. 
25, 16s. 8d.; 

£1: 13s. 4d. 
£6. $1100.25; 

$683.91. 
27. £204 18s. 4d.; 

£332 19s. lOd. 

Art. 344$. 

I. $28.80. 



S. $2.94. 

3. 288; 96a 
^ 792. 

5, 22i*. 

6, $5.61. 

7, $345.60. 

8, $9.18. 

9, 50. 

Art. 347. 

1, 15r 50^ 1". 

2. 134" 53' 59". 
.J. 7= 28' 46''. 

4. 65= 50' 20"; 
197= 49'. 

5. 5*' 4' 47" ; 
6^ 20^ 58f". 

^•. ir 58'49"; 
ir 13'53tV." 

7. 277= 46' 40". 

8. 159400". 

9. 180% 

An. 353. 



98. 11 hr. 20 min., 

^. 4 A. M. Toes- 
day. 

30. 122* W 45" 
W. 

31. 87" Sr 45" W. 

Art. SS9. 

I 3. 88364 cm.; 
.88864 Km. 
.^ .0017516 Km.: 
1.7516 m. 

5. 8742U57 m. 

6. 119 Km. 

7. $98.70. 

, 8. 2806.8 m. 
9. 910 m« 
id?. 650. 
n. $2400. 
i5. 10240 m. 
13. 24 hr. 



I 

' i. 73" 54' 25". 

2, rr 23' 52". 

3. 34' 49'. 
4^ 178^34' 17". 

5. 88= 33' 45". 

6. 149° 14' 18". 

7. 4 hr. 56 min. 
4 sec. 

^. 54 min. 80t 

sec. 
9, 11 hr. 2 min. 

59y*p sec. 

10, 50 min. 11^ 

11, 5hr. 4*min. 

20t sec. 

12, 11 hr. 58 min. 

im sec. 

13, 2 hr. 
14^ 1 hr. 
15, 3 hr. 
i(?. 1 hr. 
17, 2 hr. 
/<?. hr. 

19, 15 min. 46 sec 

20, 40 sec." 

;^i. 9 min. 47 sec. 

22. 1 min. 1 sec. 

23. 9 min. 29 sec 

24. 20 min. 19} 

sec 
f5. 154°' 8^ 80" W. 

26. 5 P.M. 

27. 19' 81'. 



i 



Art. 362. 

2. 88.09 sq. m. 

3. 4700 sq. m. 

4. 602500 ca. 

5. 256 sq. m. 

6. 400. 

7. 10C.4 H. 

8. $12.44. 
a 40. 

10. 96 H. 

-?. 17.218027 
cu.m. 

3. 28 cu. m. 

4. 8.3 cu. m. 

5. 4.81208 cu. m 

6. 2051.28 cu. m. 

7. $109.69. 

8. 82.5 stars; 
43.2 m. 

^r«. 367. 

1. ICOOL 
;?. $1.28. 
3, 72 HL 
-^ 168 HI. 

5. 685 L; 
8375 L 

6. $149a 

7. 160 HL 

8. 180bftfa 

9. 10080 fiL 
10. $14. 



iLwt. 869.) 



ANawEma. 



353 



Art. 309. 

1. 1,000,000 g.; 
1000 g. 

t, 16.816 T. 

3. 80. 
J^ 30. 

5. 750 g. 

6. $13,608 

7. 62. 

<«?. 9300 Kg 

Art. 371. 

/. 246.06 yd. ; 
88o«.25 in. 

2. 0.0558 Km. 

5. 259.008 H. ; 
25900.8 A. 

4. 32808.3 ft. ; 
6.2137 mi. 

3. 828.04770 lb. 

6. 204.12. 

7. 20.73 grams; 
27.216 grams. 

«^. 1702 HI. 
if, 068.9375 cu. m. 
W. 1308 cu. yd. 
11. 6540.48 1. 
lis. 291.824 sq. vd. 
2620.416 sq.' ft. 
IS. 6237 g.; 
6.237 Kg. 

Art. 387. 

£. 1135.94. 

5. 5 mo. 24 da. ; 
178 da. 

4. 8. 

5. 32 ft. 

6. 702 sq. ft. ; 
210 sq. ft. ; . 
1320 sq. ft. 

7. $172.36. 

8. $127.49. 

9. 43200 sq. rd. 

10. 480 sq. ft. 

11. 3110 ft. 

12. $128. 
IS. 628 ft. 

14. 15.708 fi. 

15. 28.27 sq. ft. 
78.54 sq. ft. 

le. 429 ft. 
17. 85942 lb. 
2^. 474 qt. 
19. 487 4i bu. ; 

$237.81. 
90, $287.94. 



;8r2. i6500ft. 

22. $327.78. 

23. $1034.09. 
2J^ $808.05. 

25. £19.8375. 

26. $1100.25. 

27. £15 10s. Id. 

28. £10 10s. 

29. 55** 48'. 

30. 105000 L 
Ji. $0,526. 
3S. $0,055. 

/. $18.99; 

$20.34; 

$10.55. 
2. $2.00. 
S. $12.10. 
^ $13.50. 

5. $5.42. 
e. $12.16. 

7. $1().39. 

8. $32.89. 
i>. $3.44. 

10. $40.25. 
i/. $54.07. 
7;:^ $76.48. 
13. $245.80. 

Art. 301. 

2. $179.80. 

3. $49.50. 

4. $193.45. 

3. $108. 

6. $277.53. 

7. $4. 

5. $289.39. 
5. $90.25. 

10. $21.02. 

ii. $7.50. 

12. $30.00. 

75. $85 ; $107. 

U. $18.75. 

i5. $81; $90. 

16. $274.81. 

1. 51.84. 
:^. 00. 
^. 17.92. 

4. 23.22. 

5. 50.7. 

6*. $33.12. 
7. $57.28. 
^. $644. 

9. $411.95. 
10. $41.04. 



11. $60.10. 
ij?. $33.17. 
i5. $52.55. 
U. $1031.97. 

15. $155.36. 

16. $23.75. 

17. $112.68. 
IS. $143.75 

$2731.25. 
19. $16121. 
^^. $225. 

21. $823.82. 

22. $1612.50; 
$2700.40. 

25. $2325.38. 
24. $84. 

26. $0.94. 

27. $6.56. 
;^<?. $14.71. 
29. $3.96. 
5^. $79.13. 
31. $53.83. 
,?^ $1476.40. 

1. 432. 
i*. 808. 
3. 1004.5. 
-^. 1810. 

5. $125. 

6. $100. 
$102. 
$1975. 

9. $243.00. 

10. ^487.10. 

11. $170.43. 
1^. $328.35. 

14. $2434.79. 

15. $184.38. 

16. ^04.94. 

17. $4100. 

18. $4500; 
$16.88. 

Jire. 407. 

1. 8. 
^. 800. 

3. 5400. 

4. 5000. 

5. 9375. 

6. 22.8. 

7. 1800. 
3. 800. 
iy. 2500. 

7a $34.56. 
11. $4a50. 
iif. $900. 
.X $228.80. 






14. $850C. 
i5. $720. 
i6. $59.88. 

17, $2500. 
i<9. $1944. 

19. 2500. 
£^. 2400. 
;?/. $361.60. 
22. $3240. 
;?5. $1502.40. 
24. $69.12. 
;?5. 495 ft. 

: 26, £7200. 
I ^7. $196. 
\28. $15360. 
j^P. $91500. 

30, $65500. 

Ji. $564 

5^. 400. 

33. $930. 

5>^ $444 

35. $324 

.?(>\ $6210. 

.?7. $456.80. 

38. $505. 

.J5. 1425 boxes. 

40, $59062.50. 

41. $6464 

A^rt. dlOc 

1. .01} 
:?. 20^. 
3. .08^. 
-#. .02A. 

5. 3|%. 

6. ll^. 

7. 6}%. 
^. 2iJ&. 

10. 33JJ&. 
ii. 25^. 

i^. 2200. 
i-^. 12J^. 

15. 45^. 
i6'. 44^. 
i7. \i; 

$42.50. 

18. 4i%. 
/9. 10%. 

20, 5Ql%. 

SI. ^7o' 
22. 18}%. 

' 23. Ql^ 
I 24. }%. 

-^5. 9A%. 

26. 45%. 

;^. 2lif% 

^. 20$i. 
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CArt.4a#. 




J9. 



50. 12^%. 

51. 20% 
SS. \%. 
SS. Ijfe. 

Art. 411. 

1. 1302. 
t. 120. 
J. 125%. 
^ $1197. 
5. 275. 
6'. $7500. 
7. $16.88. 
^. 80^. 
P. $157790.70. 

10. $28546.56. 

11. $5.57. 

12. $1150. 
iJ. $164. 
i-^ $12060. 

15. $9363.44. 

16. 2|%. 

17. $0907.51. 

18. $123450; 
$1318.28. 

19. $6058.95; 
95%; 20%. 

90. $1052.63; 

$1422.37. 

tl. $1079.12. 

52. 7J%; 29%. 
gJ^ £11 10s. 5(1. 
26. £26 98. 

26. £18 15s. 

27. £1 128. 5(1. 
f^. £3 Os. 6(1. 
29. £8 148. lid. 
^a £32. 

SI. £35 88. 4d. 

Art. 414. 

1. $40. 

f . 
5. 

7. 

8. 
10. 
11. 
12. 

U' 
15. 

16. 

17. 

18. 

19. 

20. 




10179. 
$1048.20. 
72^. 
$2425. 
16%. 
13})%. 
121%. 

1775. 

'608. 

11225. 

520. 
44f. 



22. $73. 
2S. 1^%. 

24. 150%.. 

25. 67^f. 

26. 12%. 

27. 10%. 

28. 4%. 

29. $210. 
J(?. 36^. 
^i. 96%. 

S2. Loss, 4%. 
5^. 381%. 
S4. $432. 
J5. $4.25, each. 
S6. 12%. 
,f7. $6.40. 
^o. ^f .oU. 
59.61%; $8.80. 
-^. $2532.96; 

$3102.88; 

224%. 
41. $400, loss. 

Art. 417. 

1. $78.55. 
;?. $31.50. 
S. $200.55. 

4. $76.58. 

5. $40.30. 
^. $18.24. 

^. 23J%; 50i%; 

30% ; 64% ; 

78i%;4^f%; 

741%. 
9. $106. 
10. $40.83. 
ii. 200 yd. 
12. $354.06. 
IS. $102.82. 
U. $420.26. 
15. $535.42. 
76. $147.67. 
17. $26.25. 
i^. $168.93. 
i5. $905.23; 

$896.08. 
20. $450.96. 
j?i. 42f%. 
22, 33i%. 
;?5. 40|%. 
24. 100%. 
f5. 83i%; 50%; 

53{ 

~%;42]j% 

"%. 




^7. |4a 

S2. $250. 
J:5. $50. 
5^ $15.36. 

56. 50%. 

57. 81U%. 

58. 13fm %. 

59. $1.26|; 
80i%. 

Art. 419. 

1. $44.10. 
f. $926.12. 

5. $72. 

4. $533.22. 

6. $135.73. 

6. $118.73. 

7. $300.07. 

8. $900.43; 
$855.41. 

9. $149.05. 
10. $340.64; 

^ooo.ou ; 

$837.23. 

$1082.55. 

$145. 

$65.64. 

14. $54.71. 
16. $258.32; 

$245.40. 
$74.31 ; 
$72J82. 
$27.43. 
$49.76. 

19. $1692.46. 

20. $93.36. 

21. $50.12. 

22. $359.58. 
2S. $1568.87. 
24. $155.40. 

Art. 427. 

1. $21.60. 

2. $200000. 

5. $212.50. 

4. $2256.25. 

5. $2295. 

6. 2%. 

7. 480. 

8. $3099.87. 

9. $12.61. 

10. $81.75. 

11. $2161.17 net 

amount. 

12. $65.63. 

15. $869.60, com. 

14. $125. 

15. 5%. 

16. $5091. 



ii. 
13. 



16. 

17, 
IS. 



17. $2554.75. 

18. $43500. 

19. $1778.50. 

20. $8450.89. 

21. $248^.90. 

22. $7872.07. 
2S. $2175.44. 
£4' $50000. 

25. $2751.14. 

26. $852.91. 

27. $185.40. 

28. $1388.68. 

29. $988. 

50. $5186. 

51. $61200. 
5f. $128.31. 

55. $495.19. 
S4. $1284. 

56. $875.52. 

56. $900. 

57. $288.89. 

58. $18909.18. 

Art. 441c 

1. $122.50. 

2. $115.65. 
5. $525.25. 

4. $702.51. 

5. $yi7.72. 

6. $214.81. 

7. $585.50. 
^. $397.49. 
9. $106.58. 

ia $8398.83. 

11. $1059.71. 

12. $470.63. 
i5. $18.«"', 
i4. $1791.94 

1. $20. 
;^. $21.82. 
5. $1.79. 

4. $2.92. 

5. $47.11. 

6. $0.91. 

7. $6.48. 
^. $6.81. 
9. $1.75. 

m $16.16. 
11. $6.91; 

$5.76. 
i;^. $127.58; 

$148.85. 
IS. $101.28; 

$80.57. 
14. $53.28; 

$87.70. 



AKawBua. 



15. 150.66; 


«*. $107.86; 


68. 16.28; $14.66. 
t6Ji7; $1493. 


4rt. 4e«. 


33.79. 


$80.53. 


1. 7ft. iO.6*. 


le. 1663.33; 


^. $93.53; 


69. $53; $59.6-'). 


«. 7%. «. 8Ji6. 


1105.56. 


$140.30. 


70. 46; 


J. 6ft. U. Oft. 


I?. *;«.25; 1*4.94. 

$^3.98; h^M. 


S6. $10.27; 


48.80. 


.*. aft. ij. i6i«. 


$14.46. 


47; 


e;8fft.w.8?C' 


18. *i3.l6: fiSM. 


S7. $494.15; 


$49.85. 


23.44; |ai».3a 


$247.07. 


71. 9.80; 


7. 696. je. 8ft. 


19. 83.67; 


38. $418.64; 
$837.29. 


8.98. 


S. 4ift.27. 7ft. 
9. 4ft. 


185.83. 


10; $9.17. 


93.33: 




73. 10.27; 




186.67. 


$4;i7.58. 


9.54 


AH. 469. 


SO. 90.35; 


iO. $1393.29; 


10.50; 




150.58. 


$1440.05. 


9.75. 
73. 18.18; 


J. 6 m. 6 d. 


93.87; 


41. $'123.85; 


i. 1 f. 4 m. 20 d. 


153.95. 
ei. 465450; 


$615.81. 
iS. $2267.51; 


7.98. 
18.06; 


3. 2 7. 2 m. 3 d. 
* 2 m. 15 d. 


872.67. 
656.83; 


43. $0503!40; 


$8.12. 
74. $14.04; 


5. 6 m. 14 d. 

6. ly. 10m.22d. 


1 875.88. 




7.41. 


7. 4 7. 9 m. 15 d. 




U. ^^f^' 


1&86; 


A 4 y. 8 m. 24 d. 


Art. 4:09. 


7.32. 


9. 9 m, 30 d. 


}. »8.64. 
t. 1.88. 
3. $3.48. 
i. *8,6t 

5. I0.57. 

6. 6. 

7. 5.34, 


45. $a89.94;' 
$;»)7.12. 

46. $1450.87; 
$1605.74. 

47. $5092.50; 
J.i032.71. 


75. $51,83; 

38.50; 
51.91; 
88.98. 

76. 10658.30. 

77. 1050. 


10. 11 ra. 31 d. 

11. ly.Bm. 15d. 
if. 1 r. 5 m. 18 d. 
IS. 16 y. 8 m. 
i^38y.6m.»d 


48. $2. 


78. 1556.66. 


Art. 47S. 


S. 1. 


43. *10.«6. 


79. $37,84 


1. $13107.84 


9. 7.89. 
10 085. 


60. $03.44. 


80. 28.98. 


*. $871.81. 


51. $14.19. 


«/. 1356.ia 


3. $3341. 


//. 10.63. 


53. *0.50. 


8i. i56a.5a 


4. $7719.16. 


IS. 11.73. 


63. *;i:(.ll. 


«I. $86.07. 


5. 1997.87. 


M. 18.14. 
i.*. 10.31. 


S4. *61.20. 


84. $5643. 


6. $8000. 


f • f ?',^§i 


*fi. 601.88. 


7. 3338.88. 


IS 3 78 


56. $11.33. 




8. $29419.85. 


ifi. 10.07. 


57. $9.33. 


^rf. 463. 


9. $30613.25. 


17. $85.63. 


55. $34.96; $33.31 


I. 1.79. 


10. $81746.08. 


i* $0.50. 


$35.65; $33.87. 


f. 116.47. 
3. 11.54 


11. 11973.33. 


«. 36.04. 


39. $14.37; $18.73. 


IS. 14870.89. 


SO. 46.67. 


$14.47; $18,99. 


.^ t<5.29. 


13. $3436.99. 


S/, 16.28; $18JS7. 

SS. 64.76; 


eo. $30.73; $19.09. 
$27,39; $19.40. 


5. $3.93. 
S. 15.12. 


^r*. rf7tf. 


32.38. 


61. $193.96; 


7. 5.(5, 


1. 1284 


SJ. $30.8.); $42.99. 


$113.14. 


8. 6.16. 


f. $5380. 
3. $8458. 


«* 34.70; $iOm 


J19ri.l5; 


ff. 42.18. 


^5. 56.6a; $75.57. 


$113.33. 


:0. 14.63. 


4. $376.80. 
fl. $12876. 


S6. 180.16; 


6?. $309.07; 


11. 444 


120.07. 


$347,70. 


J£'. 10.44 


6. $1738. 


n. 11.43; $17.14. 
tB. $39.45; $46.ft^. 


$310.14; 


13. $39.35. 


7. 788.01. 


$348.90. 


I.^ 246.89. 


;. $879.04. 


«. 19.79; $23.09. 

SO. $2.85; $2.37. 


63. $57.27; $81.R1. 


JS. $58.97, 

16. ^7.74. 


9. 1511.67. 


$.'57.83; $82.60. 


W. 8809.28. 


li. 13.75 ■$16.01. 
5C 106.6^; 


64. $7.50; *10.12. 


i7. 41.64. 


11. $3770.88. 


65. $a.>.95;?ll.,>;; 


18. ' '58. 


2S. $5807.73. 


142.32. 


fifi. $111; «37.7.'j. 


i9. 2.14 


/.}. $1643.81. 


». 187.78; 


67. $76.50; $60.56. 


eo. $30.31 


14. $3138.94 

15. $5088.11 


114.77 


$77.40; $61,33. 


». $5. 
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ANSWERS. 



[Art. 4t5 



■V 

/ • 

^. 

9. 
10. 
11. 



16. 12863.86. 

17, $3oU0.09. 

Art. 479. 

1. $892.86; 

$107.14. 
t. $438.60; 

$61.40. 
S. $547 95; 

$52.05. 
,;. $763.68; 

$37.;S7. 

$283.35; 

$41.65. 

$161.64; 

$13.3(5. 

$59r).d9; 

$204.61. 

»641.79; 

$258.21. 

$0 68. 

$-■{629.03. 

$204.29. 

Art. 480. 

1. $42.82. 

2. $1843.93. 

3. n%. 

4. ly. 10 m. 28(1. 

5. $1722.02. 

7. 141^. 

S. Latter IW 
better. 

9. Oct. 3. 
JO. 1%. 

11. $19230.77. 
U. $4298 04; 

$4342.65. 
IS. June 11, 1874. 
U. $129; 

$131.50; 

$129.70. 

15. $650. 

16. $148:^.98. 

17. $89.17. 

18. $606.60. 

19. £199 3s. 8d. 
£0. £8 10s. 

il. £5 8s. 4d. 

22. £9 5s. lOd. 

SS. £2 12s. lid. 

^4. £3 17s. 4d. 

U. £10 9s. 8d. 

AH. 485. 

1. $526.44; 
$506.48. 
^. $43.18; $87 37 



6. 
6. 



8. 



0. 



10. 
11. 
12. 



S, $83.26. 

4. $1909.03; 
$2104.72. 
$1211. 
$220.80; 
$268.51. 
$8583.80. 
$1811.44; 
$2564.94. 
$2794.82; 
$7798.54. 
$993.03. 
$4445.17. 
$2450.13. 

iJ.-$747.27. 
U. $4172.57. 

15. $405.34. 

16. $1:5363.84. 

17. $4659.94. 

18. $343.90. 

Art. 495. 

1. $1022. 

?. $910.46; 
$919.21; 
$917.46. 

5. Mar. 7, 1890; 
$0022.10. 

4. $431.10: 
$424.65. 

6. Awr. 18. 1887. 
/\ Friday. 

<s\ Wednesday; 
Wednesday. 
9, Oct. 28. 

Art. 500. 

2. $7941.33, or 
$7942 14. 

.1 Apr. 24; 
$1182. or 
$1182.25. 

4. Aug. 18; 
$5199.04, or 
$5200.15. 

5. Oct. 30: 
$2525.87, or 
$2526.33. 

6. Oct. 4; 
$3666.90, or 
$H668.12. 

7. Nov. 15; 
$6:i98.23, or 
$6398.60. 

8. Sept. 13; 
$8189.57. or 
$8142.79. 



9. Aug. 29; 
$4483.75, or 
$4434.06. 

, 10. Sept. 25: 

I $8208.41. or 
$820!S.«5. 

I //. June 26; 
$4277.97, or 
$4278.00. 
12. Nov. 27; 
$4772.10. or 
$4773.(i5. 

I 13. May 3; 
$8i»b4. or 
$8905.32. 

I /4. Jan. 12: 

$4lil2.50, or 
H913.70. 

, 15. Jan. 30; 

$0939.10, or 

< $5939.93. 

16. $5949. 

17. Oct. 2; 
$4949.17. 

18. Apr. 1; 
$3711.87. 

19. Ausr. 3: 
$0880.25. 

20. Jtily 1; 
$8913.50. 

21. Dec. 18; 
$4841.94. 

22. Sept. 26; 
$4453.50. 

23. Dec. 2; 
$8874.50. 

24. Dec*. 5; 
$2972 25. 

25. June 21; 
$i>816.67. 

26. Oct. 8; 
$5896.50. 

27. May 10; 
$5900. 

28. Sept. 8; 
$«007.18. 

29. $78:{7.33. 
'30. $8812.60. 

31. ^i. 

32. $14.90. 

33. $8012.38. 

34. Aug. 27; 
$8787.62. 

35. M».y 16; 
$1641.34. 

55.' Apr.' 12; 
$882.49. 
38. $1622.84. 



39. $1522.50. 

40. $8079.62. 

A^*t. 505. 

1. $678 54 
e. $242.17; 

$148.16. 
S. $1102.69: 

$1184.87. 
4- $1327.21; 

$14)0.94. 

5. $885.74; 
$924.88. 

6. $898.88. 

7. $8073; 
$3363.56. 

8. $517.82; 
$7H*..62. 

9. $3260 28; 
$45.9.19. 

Art. 509. 

2. $440; 
$447.16. 

S. $228.31; 

$214.;^7. 
4. $651.97; 

8753.30. 

Art. 513. 



-> 


$262 24; 




$161.49. 


.?. 


$1108.57;. 




$1192.58. 


4- 


$132-1.75; 




$1400 47. 




$883.87; 




$92(1 94. 


6. 


$897.77. 




$:|r6r.l4; 




$.M847 81. 


8. 


$54W 89; 




$764.05. 


U. 


*3200 51 ; 




$4594.82. 




Art. 52S. 


1. 


12. 


3. 


160. 


4. 


$86. 


5. 


$50. 


6. 


240 lb. 


7. 


$111. 


8. 


$21,875. 


9. 


$55.50. 


10. 


85fyd. 


11. 


896 ft. 


12. 


£25 lis. 9d. 


13. 


$960. 



\ 



Ar«. 6S3.] 



Ays VTEJiS. 
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/^ $2410.71. 
13, A, $1875.90; 
B, $1598.40. 

16. 15.9883:1. 

17. $179.56. 

18. $126. 

19. $3.79. 

50. $137.03. 
fi. $153600. 
;ff . 23551 ft. 
£3. 25.215 fr. 
Si. 252}J y(L 

£5. 20 hr. 45 mm. 

9 sec. 
ee. $11.10. 
er. 09 da. 
g8. $3000. 
jf!?. $012.23. 
J^. 474 yd. 

51. 4449^5 bn. 
Se. $84.18. 
^•^. $0.73. 

54. $3.12. 
35. $17.60. 
Jff. $22.67; $25.3:]. 
S7, 45 davs. 
^«. $1.09}. 
S9. 1492.26 ft 
-^. 18| mo. 
41. $5328, assets; 
$11100, debts. 

Are. S26. 

1. $105.63. 
f. 6 hr. 

3. 126 A. 

4. $4665.60. 

5. 4 hr. 

6. 125. 

7. i day. 

8. 4 days. 
P. 15 hr. 

10. 9 deys. 

11. $64. 
/;?. 80 days. 
13. $66.13. 
I^ $1493.83. 
i J. 82 days. 
16. 16820 lb. 



Art. 644. 

1. ^ao. $ 0. 

e. $08.75. 
.?. $354.50 

5, $3(j00. 

6. $281.25. 



.922.50. 

cs\ $50.8a 

0, $71.43. 
10. $57.00. 
ii. $4880. 
i?. $28.56. 
iJ. $42. 

74. $9000. 
15. $1)000. 
i(?. 40%. 
17. $10.20; 

$27. 

75. $1440. 
10. $01.25. 
?^. $792. 

;?i. M, $1701.30; 

P, *140;).09; 

T, $5880.08. 
es. A, $151.54; 

C, $.')(>8.18. 
SS. 2.707%. 
i?4. $-2l>27.78. 
i?5. $:n5.:J3. 
i?<J. §52S.03. 
;?7. $155.70. 



At^. 553. 

1. $8782.81. 

2. ^h:J1)5.1)4. 

3. s50()0.25. 
-4, ^4:358.50. 
5. $8427.52. 
G. $y!J22.:J7. 
7. $.")2 70.71). 
S. $42H7.11. 
0. $3417.18. 

10. $2821.90. 

11. $9898.30. 

12. $8400.44. 

14. $1871.48. 

15. $2443.80. 
IG. $3340.50. 

17. $2227.28. 

18. $8144.90. 
10. $r3r3.16. 

20. $1)222.01. 

21. $0431.57. 

22. $9231.46. 

23. $5283.96. 

24. $'23.ei); 
$1)310.10. 

25. $2073.75. 
SG. $11^39. 

27. $r.sr)8.07. 

28. I'^r vvominm 

29. S3 120. 05. 

30. $10llo.7S. 



Art. 507. 

1. $1083.94. 

2. $15S:{.40. 

4. $2407.50. 

5. $3700.09. 
G. $4050.03. 

7. $40!).34. 

8. $248.3.15. 
0. $4()T0.?2. 

10. $3290.03. 

11. $1087.98. 
/?. $4201.23. 
11. $451)3.1)3. 
I.'f. $2011.00. 
i/7. $S4{)5.40. 
10. $2373.24. 

/v. £1225 ISs. 0(1. 

/.'>. 4.S3J. 

J>). 1*1S()4 fis. 4(1. 

;.7. $1341.32. 

::J. $1102.71). 

,..;. $!)0.">.()2. 

:u $:«;:. 20. 

::'>. $1(>31.3S. 
:?G. $1303.72. 

L'7. $iHi).(;o. 

JS. $1S5(J.()H. 
..'>. $2023.10. 
JO. $1534.00. 

,;/. $23s(;.(;2. 

J2. $1(HS.75. 
.U. sl411.ll. 
.?.;. H():nH.70fr. 
J/7. 1 7072.04 fr. 
iJG. 5.18?. 
JcV. .si;iiJ2. 
o'.v. $11)07.21. 

40. $H22.1)0. 

41. §2S1).54. 
4 J. $235!). 10. 
/fj. $1543.24. 
44' $3807.75. 
45. $3102.24. 
40. $1547.25. 

47. $2001.40. 

48. $2350.33. 

40. 34(>7.73 marks. 

50. 13«24 luurks. 

51. 94?. 

52. $21)05.05. 

53. $41)70.40. 

54. 4502 guilders. 

55. 7128 guilders. 
5G. 40^ 

57. 4.SH5. 

5S. $17300.99. 

5!t. s:5.(K). 

OU. 11.S.4; 1:7.1. 

01. 85.98. 



62. 147. 

03. 13!»50.75fe. 
C4. £iJ91jts. 
05. T34i5.75 fl, 
C6. £1009 7s. 6d. 
C7. £512 3s. 2d. 

Art. 574. 

1. Oct. 10. 

2. Mav 11. 

3. Fob. 11. 

4. Aug:. 4. 

5. June 5, 1882. 
G. June 20. 

7. Julv 18; 
$1094.00; 

$ia%.io. 

8. Fob. 15, 1882. 
V. Oot.O, 1881; 

$2403.88; 

$2307.55. 
10. Mav3l; 

$24H0.32; 

$241)2.72. 
//. July 14. 
/j*. Nov. 15. 
13. Sept. 5. 
15. Oot. 20, 1882. 
IG. Sopt. 25; 

$2125.10; 

$2437.33. 
17. July 8. 
IS. :Mar. 21, 1883. 
W. Feb. 13, 1882. 
JO. April 12, 1883. 

A rt. 582. 

1. Jan. 17, 1889. 

2. May 25. 1888. 

3. Doc. 3, 1882. 

4. May 13, 1882. 

5. Sopt. 0, 1882; 
$270.53. 

6. Fob. 15, 1883; 
$1053.23. 

7. Fob. 8, 1881. 

8. Aug. 25, 1883. 

Art. 586. 

1. C'2074.00; 
Aug. 28; 
Sept. 2; 
S'pt. 2. 

2. $5324.48; 
Nov. 28. 

3. $2751.14; 
S.-pt. 27. 

4. $12.*>O5.705 
Apr. 26. 






. 630.] 



Ai^s vrjsns. 



359 



3S. 


A, $3847.50; 




B, $4902.44. 


S4. 


A, -$12340.82; 




B, $5877.07. 


85. 


A, $2505.74; 




B, $17307.58; 




C, $10723.84. 


3G. 


A, $17527.74; 




B, $20323.70; 




C, $0310.43; 




Loss. $144.24. 


37. 


A, $7331.20; 




B, $4950.50. 


88. 


A, $4932.38; 




B, $3497.25; 


t 


C, $0570.37. 




Art. 045. 


1. 


72%; 




$5700. 


S. 


$702000; 




$35100. 


8. 


$35025. 


4- 


$77400; 


^ 


$04000; 




$80000. 


*s. 


$21S75; 




$475000. 


.6. 


$3,338,100. 


7. 


20.20/0; 




$23,944,090.50; 




$1,213,591.50. 


8. 


$1,433,831.70. 


9. 


$1047.54; 




$427.84. 


10. 


$2313.05. 


11. 


12%; 


1 


10/.; 




19.50%. 


IB. 


4iV5%- 


' 


Art. 050. 


1. 


$374.00; 




$374.93. 


".-• 


$000.35 ; 




$071.70. 


8. 


$25.14. 


^4- $755.28; 


) 


$757.38. 


5. 


$402.10; 




$404.38. 


6. 


$190.91; 




$191.04. 


7. 


$90.15. 


S. 


$328.00; 




$329.37. 


9. 


$557.31 ; 




$557.80. 



10. $030.58; 
$037.41. 

Art. 002. 

1. $131.90. 
B. $137.20. 
8. $110.30. 

4. $1038.40. 

5. $0,054; 
$0.072 ; 
$0,104. 

6. $0,055. 

7. $350. 

8. $13472. 

9. $10409.12. 

10. $3700; 
$13700. 

11. $9080; 
$29080. 

IB. $990.80. 
IS. $717.08. 
U. $12379.12. 

15. $342.07; 
$20.98 ; 
$290.57. 

16. $42919; 
$29109.33. 

17. $4190.03; 
$3084.00; 
$933.35; 
54 yr. 

18. $152.79, 
$77.80. 

19. $13.03. 
BO. $2055.05. 

Art. 003. 

1. 104^. 
B. 21059.0. 

3. 40320. 

4. ^104.52. 

5. 10- 48' 15''. 

6. lGe()G| s(i. yd. 

7. £09 Os. Od. 

8. $140.25. 

9. 38J-sq. yd.; 
$24.15. 

10. £19 3s. Cd. 

11. $5507.50; 
$4,443, wood; 
$.480, prain. 

12. $1803.07. 
/J. $8392. 
14> £219375; 

$23.72; 
$UH)7588.44. 

15, $45.73. 

16. $430.72. 



17, 
18. 
10, 
20. 

'• X. 

Ofl) 

fwtJ. 

C'5. 
BO, 
27. 

20. 
SO, 
31. 

S3. 

84. 
35. 

36. 

37. 



3S. 

30, 

40. 
41, 
42. 
43. 

44' 
45. 

46. 

4, . 

48. 

40, 

50. 
51. 

53. 

54. 
So. 

50. 
57. 
58. 

50. 
'r,u. 



£10. Os. 9d. 

$102. 

$433.93. 

{^889.30. 

$201.83. 

120 bbl. 

135458 lb. . 

Loss, $500. 
^5U0. 

<P»jO.»)0. 

$137.20. 

£3 19s. lOd. 

Sept. 19; 

$4950. 

$".070.14. 

$851.90. 

$925.02 ; 

$1074.38. 

$912.83; 

$1087.17. 
ft 70 00 . 

$73.89; 

$72.88. 

$4100.30; 

$4 1 0U.47. 

$5171.73; 

$5181.19. 

$4105.03. 

$030.97. 

$2474.07. 

$9825.03. 

17051.29 fr. 

$1889.22. 

$7.18; $2.39. 

$114.75. 

A up. 29; 

$5359.35. 

Jan. 14.1883; 

$1409.40. . 

$1409.37. 

$320.31. 

$1025. 

$425. 

$37000. 

$81.25. 

$4224. 

^12S.21. 

$295.75. 

$208.50. 

B. $5011.83; 

('. si 794.53; 

Di-. Mdse.,etc., 

S12410; 

I>r. Sundry 

Debtors, 
$17030; 



t:. B, $12095; 
Cr. C, $12695; 
Or. Sundry 
Creditors, 
$4050. 

Art. 007. 

1. 30. 5, 81. 

2. 48. 6. 120. 

3. Oi). / . I/&O. 

4. 72. 8. 144. 

Art. 071. 

L 29. 5. 47. 



2. 37. 

3. 31. 
4' 43. 



6. 6. 

7. 23. 

8. 1. 



Art. 074. 

1. $9715.20. 

2. $5187.21. 

3. $13048. 

4. $5031.50. 

5. $4051.44. 

6. $1474.27. 

7. $3420.07. 

Art. 077. 

2. $201.58. 
4. $1327.01. 

8. $549.51. 

9. $3200.51. 

Art. 082. 

2. $120. 

3. $72. 

4. $0.20. 

Art. 087. 

1. $50.17. 

2. $30.00. 

3. $159. 

Art. 090. 

2, 58c. 

3, 35c. 

4, 58c. 

Art. 093. 

2. 2,1,5,1; 

O, i^ O, 0. 

3. 3, 4. 5, 1 ; 

4. 3, 1, f 

4. 1, 5, 0, 1 

5, 1, 1, 0. 

5. 1,1,3,6,1; 
8, 8, 1, 1, «• 



Md 



AfrawiBttit. 



tA»t.M^ 



Art. 605. 

2. 10, 10, 45. 
J. 80,90. 

4. 12,48.48; 
86, 86, 108. 

6. 15, 15. 

6. 9. 15, 8; 
16, 4, 20. 

Art. 097. 

5. 5, 60, 15, 80; 
8. 52, 24, 26. 

^ 88, 12, 5. 

Art. 701. 

2, 83. 
5. 12L 

4. 185. 

5. 216. 

e, 2ia 

7. 255. 

8. 294 

9. 812. 
/(?. 84'>. 



If. 716. 

19. 15J35. 

74. 1994. 

75. 20.7a 

76. 2732. 

77. 19688. 

tB. «; tt; tVt. 

75. 642 rods. 

20. 208.71 ft 
f7. 1.414*J1. 

Art. 703. 

2. la 

S. 2.2. 

4. 68. 

5. 78. 

6. 82. 

7. 196. 

8. 2.18 

9. 28.9. 
7t?. 462. 
77. 6.54. 
12. 75.a 
IS. 878. 
7^ 82. 
15, 47 In. 



16. 
17. 




IQ. 



Art. 724. 

1. 18.9875 A. 

2. 1.625 A. 

8. 290.47 sq. rd. 

4. 84 A. 145 SQ. 

rd. 25 &q. yu. 
8 8(). ft. 108 
sq. in. 

5. 1680.6 ft 

6. 471.24 ft, 

7. 5541.78 sq. ft. 

8. 14.7 sq. ft 

9. 8525 £^. 
7d7. 5.82 cu. ft 
77. 15053^ tons. 
12. 59.9 in. 

18. 466.69 ft 

7^. 75.8084 cu. ft 

15. ft. 6 in. 

16. 82 yd. 
77. 45.14 rd.; 

141.8 xU. 



IS. 608.656 A. 

Art. 730. 

2. 6.8027%; 

$498.20. 
8. $225. 
4. V r. $8581.16; 

C p. $8681.16; 

Adj. rec. $100. 
6. $4869.57. 

6. Ship receives 

$188H3.06; 
A r. $964.28- 
B p. $1472.82; 
C p. $496.94; 
Dp. $1082.55; 
Adj. rec. $150. 

7. C p. $1200.79; 
S rec $97460; 
Adj. rec. $150; 
Agent receives 

$76.19. 

8. G. A., $516.81; 
S, $688.79; 

0| t'^.Ofk 



TESTIMONIALS. 



mrniTRY C*. mud 9 An A A. MPKXCER, 
Wmmhimgtomf D. C^— It if ra admiiable text-book ; aasljtieaL loeiaU 
KBte. WeiMeit. 



CVHTI'iS Jt rHAfWAX, CtrtiMm BrnmimeMm C^U*^^, JTim 

been uan^ jczr bco\ froc: Tbe Srs: : and the took we use it, the better we Eke iL It ii tke 
best An hjcecfc of Jhlch v-i have koowkdge. 

^OH.y R. CARXELL, Prim. Alh. Rhm, C*n^9^, AJhrnrnff, JT. F^— We 
PiKkaid Aiithnxcie in ercxy vaj adapted to oor reqafr?=3esss. 



«f:0. ir. SPEXCER. fritt. Bum. Coli^v^, #V«»r««f#>«c^, B. X-— We 
Plckazd Axithxastic froo tbe Cnt tane. axid bsre obozned better 
book. 

W. />. MO^SERf Prim. Rum. C«#.. T^mrmster, 

tnt, and haTe locnd it sazisf ictory in every decaiL 

W. r. ir^rSOT. /»ri#«. Bh*. C-»/.. Xemphim, T* 
tzat appearanoe, axsd cocJd i>at fcggeat an im^eoTEcxnt. 



T. '/. C^ \ rO.V. PHm, C>/iM. C^etj^f Mimm^mp^lU. Mimm^—We me fmBj 

▼inoed tlfc:t it is the best work izi pfim for Comnacrdal CoCcsbl 



jr. Jim^rOR'VrrK, Prim. Hum. C^tl^ Gmelpk^ Omf.^l 

proDoascing :t ihe bes: Cozzsaa€jd Aiixfamrtsc tfaat baa coaae cader nj 

^. .4. <C- jr. ff. nOLT. 0«Jk Kid^, X. C.—We «e «nc tke 

;rir.h grear and esnfr* aaiiffactioD. 

r. r. JtiLLEK, Prim. Rnm. C##.. XMr<trlf. 3; ^.-We hsve 

Arithmetics einc^ tbeir firr: p::bIxa.tion. Tbe resdti ksve beem Mr'wfariiej. TlMy 
everTttii^ desxred i^ b-zsia«at ca>;cJ(t.oci. 



O. IT. BROWX, BH'ittem^ folUi^em, ^mrksmtrUU, 
OfwUshmrff. 17/,— Tbe Packard Axrdimedc is oaed in aC zcj eoljegei vitt 
resolta. 

O. /*. 2>E^ T.AXn, Prtrp. Bmm. CU^ Aj^pUi/^m, WU.—it is Ae 

Aritfametic I hare er^r -i^*^ 

rr. K. MTLLfKEX. Prr,p. Bum. Coi., 9t. Pmul, JRaa.— I bare TBed !s SBBT a* 

first edition, t-.^ 'x,^^:-:*-' :*. -^rier.^ifcWi. It is. nribaci ^odbL tbt beat book for ki^ 
and GoCe^es t2:^ La» r^ w^-^iwai. 



I. E. .9 4 WTER. Luther. Mirh It !s tbe b« A iJba je ti c Ss tbe 

dercM o< an pczzlfr^ c^*'::*'.:-:;!.-* «nd probSeDs, bas dK abonest and aaoat 
tnethndf. mxA ^ slti.p^S';; fcz«d dj^ecL 

B. F. MftfttiE, But 0>/.. Ailmmim, Gm.-l 

for tbe class rxci azid tij*: 'xr:r.:ir.^ room. 



A. E. MARKET. Bua. <>,/.. a^-m^^m. X. F.—H bM been OCT fsrorfae 

poblicatif», aui w*: hare z>o <!«*>.>»: *x» cba^:;*. Asade from Ha 
talna a vaat aa ^ ouai of inforrria: vot. for tbe 



s 



ii TESTIMOHriALS. 

MeKAT Jt FABITET Bum. Col., Winnipeg , Man^^Btm wteA tt iIboq Ita ib«i 
pablication. It is jast Eoited to basincss college work. 

ALBERT C. BLAISDKLL, Prln. Cotntnercial College, Lowell, Maas,—! 

have used many kinds of Arithmetics in the lost ten years, bat all were found wanting ezoepl 
Packard^B. This josi fills the bill. In my Judgment it in without an equal 

S. S. GltKSSLY^ Pt'ht. Buslnenn Colfef/e, 3frKff8poi't, Pa.— We have nsed the 
Packard Arithmetic since its first appearance, and believe it to be decidedly the best book 
published. The revised edition cannot be too highly commended. 

r. IP'. nonniySf central BuslneHH Collerjo, Sedalia, Mo We have used yoni 

book since its revision, and think it the best Commercial Arithmetic published. 

CHAS. FBKyf'H, Prin. Buttineaa College, Botffon, Mojvtf.— The longer we use 
it, the better we like it. 

OEO, S. UK AX, Prin. Bualneaa College, Peterborough, Ontario.— We use 

your book altoj^ether, and find it very complete. I consider it the best work I have seen. 

J*;, r. A. BECKKltf Worcester, JIosh. — For the last ten years I have been on the 
alert for a book that would give the best results, and can find nothing better than the "Pack- 
ard." It is all busiuesa — simple, complete, and free from mathematical puzzles. 

tr. X. FERRIS, Preshfent Industrinl School, Big Rapida, Mich.— A tew 

years ago I examined every Commercial Arithmetic that had been published in America ; as a 
result, adopted the '* Packard.'' I do not hesitate to say it leads them all. 

MESSRS. EATOX A BVUXETT, Businesa College, Baltimore, Md.—Vie 

use your book because we think it the best book in the market. 

J. T. MVRFEE, Prin, Military Institute^ JIfarion, .<ila.-l We use your Arith- 
metic, and regard it superior to any we have ever seen. 

E. .1/. HUXTSlXGETi, Prrsitlrnt Buaineaa College, Hartford^ Conn.—lhwe 

used th3 Packard Arithmetic since its first issue. It meets the demands of the aspiring bnsi- 
tiess mathematician as does no other work. Our pupils are delighted with it. 

jr. T. xTOHXSOX, President Bitnlneaa College, Knoxville, Tenn. — I have used 
the Packard Arithmetic since its first pubhcation, and like it better than any other Arithmetic 
I have ever examined. It is plain, practical, and concise. 

WILLIAMS & BARXES, Commercial College, Iowa City, Iowa.— We 

adopted your Arithmetic several years ago, because we considered it the best book published 
for commercial colleges. We expect to continue its use. 

E. L. MelLRAVY, Pres. Busineas Unireraitf/, Kanaaa City, Jfo.— We use 

the New Packard Arithmetic because we consider it the best work of its kind. 

* 

JESSE SUMMERS, Prea. Normal College, Abingdon, III.— We are using your 

book, and are well pleased with it 

T. B. GPAHAM, Buaineaa College, Xaahrille, Tenn.—l have used your New 
Commercial Arithmetic since it was first issued, and can speak authoritatively of its merits 
It is a most excellent book. 

T. R. JinOWXE, Prin. Buaineaa Cot lege, Brooklyn, X. F.— It is not simply a 
little better than any other book, but beyond comparison with other books. I have used it 
from the beginning. 

C. A. FLEMIXG, Prin. Northern Buaineaa College, Owen Sound, Ont.—We 

have used your Aritlimetic since its first publication, and have found it in all respects com- 
plete. It is just the book for the business coUege student 

E. tl» GAXTZ, Preaident Xormal CoUege, Hiimeatoton, lowa.—l have used 
your Arithmetic since its first appearance, in the Commercial Department of this institution, 
^d have seen none that I would exchange it for. I consider it the best book In use. 



TlBTIMOiriALt. lit 

Jm WARXKR. Pre»Uiemt RuMin^M* Cott*-g»', t'lmtiru, .V. T.-^l ttgu^ ft mt 

the beat in tbe market. You have made a ^reat hit in iu preparation. 



THOS. ^. STEWART, Prin. Stetenrt J: l/«fmiM»M«# HMMin^JtM fifttr^, 
t«aB« jr. •T.— I regard the New Packani Commervia! Aricbiu- tic a« far «upvriur to auy tunllav 
«r<xk now pobUahed. llie kin^r we xue it, the beiitrr ue hke it. 

G. jr. IFEALE, I'rfn. V*tmm^rri*il V'Jhtjr, y*»rt Smith, .IrJb.^We ttsa tb* 
fackud Axltfametic in our Khool becaiufo we think it the beat book to be kad. 

C. W. RVTLER, Supf. fnUif >r/f »«*/.<. Ft.fianr^, #ilii«i.— TooT Commercial 
hdthsaexic haa been need in oar U.^h School «iiicc iu flret publication. It tj a practical, 
ooouiiC'n MDie book. 1 know of nothing better 

A. H. HIXMAy, i'rin. tttimine/iM <'«//»•»/♦•, W«»rr»Mt*r, Mnmn.^l uim thk. 
Packard CammercLil Arithmetic, like it« ar«l heart'Iv commt'ihl it. otvatiM' ii-* v^urk in wa roiu 
p te b e uai ie and practical, and *o admirablr prepared for u«c m bu9im*-!> M-hiHilti. 

SHAJFyoy Jt niSSOy, I»roftrt^torM RHHhifMm fW/.*/#*. .W N^JL-rt/tMi, Mirh.— 

We are ciin^ toot Arithmetic. ao>l think it tbe Ih^' l>ook to b" foin.il far iiiii\ i-r-itiiii, bunluciM 
toXjtgc^ and high achoola. It \* thoroujjhlv } racticil a-.d cmuprfiif iirxw 

H. D. MeAXEyETT, i'rin. nuniitrs^ Ihpartntrtit, I^inkf I nir*rMit»f, Itrm 
M»if*-M, In. — ^We nave nee I tin- Packanl Aritl.metic i«inr- It wa" tln-t puM:»" nl. pur ihe ^eii- 
porpoaea of bueineu dchoolD it -urpae^.*!* any other wurk ol the kiinl iLtt I ha\ pii>u. 



TEMPLE A HAMILTOy, RunlnrMM CoUeg^,San Anton to, T'-j-m*.- We havv 

afiopted yoor book aa the mont thoroa:;h an<l ri-achable text-tritok in thi* umrk t. It 1- a h ork 
of mpi.-ri'jr merit 

J. M. MEiiASf Frin. Jitmine/iM inlhtu-, Uis Mt,itu-, iutrn. Th ■ NVw P»ck 

«d Arithmetic hae been in use in my t*cliool ^i^^e ir.-« i;r^t i>;il)li'":j'i«ni. :iu.I It fully mivtii all 
wanta. It la admirably graded, practical in a!! vvuvh. aini fully up Ki ili«> t.iiif.'*. 

^. It, OOODIER, I'rin, BuMlneMs Colf*f/f, I'ort Huron, .Vm/i.— 1 hii\L- uned 
the Xew Packard ArithRictic ciiice it wn^fir-t i-sucd. with the vnvti ft ii>-u:tii. Pr-.m l\» 
to the last the good of ihc btudent la kept con.-tuntly in vii-w 



BEyyETT S: HKEER, I'mprietont MorreU luHtitntr, Juhnnttnr'n, it-nn.— 
We have naed yonr book in our Hch<M>l fi>r ov r thn.'C years, nnd kno-v t,t no o'Iht ih.it m> Uitiy 
neeta modem rcqatrcm>-nta. We eiipecially commend ltd »-hort :i:.d c.-i r..itliij«l4 and it« 
pnctkal examplea. 

RJCKARD <C- fillU^fAX, Mlnneai^ftliH School »,f §lu%iti'mn, Itinnrtipnllm, 

Mimm.—Tbe Packard Arithmetic cnt.s a promir.cn' Cj^irr iri aTI '•-■ r '-..r.- :;if i i:-. It UnvUvm 
ererTthiDg from roand numlKjrn to -foliar- root. No rtu'l'rT.t r ,.-; ^ . •hfo-j^'h :r tiii't (onu; uut » 
apher. It adds to hie csiiacity. niult']jl:e.- biH fac.il'U-.n. and d -.i I'-- h..- tL'-r^" In »'■« wh«»lfr 
Mu nbcr of pages, we And no fraction of ua.-Te and it- df^riL.uila ar : a: ' «-. - t" liii* ji-.itii ttiit 
htt ci f t in thi« book ia compounded ever}* year. 

ROHRROrOif linos., I'roprif^tor^ lomtn-rrinl i ,11,.,,. n,„nh'i, .Srh. 
We hare need your Arithmetic tfincf- it?- fln-t ij;ri::cat 'jr.. 1) d ■.'.«: : o* h*' •••.•■ ;t ro Ixt thr flmi 
in tb* mark*rt we should not use it. Jt bLotjI.I b.- inrro'liicwi int^* c-t :.-y ii"-i *- -i**^ ro:iini#Trj«l 
oSilegt m the country. 

J?. Mi, i-'linC/if I'rin. Hunioentt i'.flr,/^, Wirhim. Knnm,$n. '^.- m,-. w^v^s 
the yew Packard Commercial .\nthmetic. and !>• Il-ve \\ to >*•• thft Ik-i -'or;. of \\n kitid ••♦^f 
pQb.tated. 

TARyVM «£- Bi:yTO\. Tropr'.ftnrt, lSn'>!n*-*- f oil*tf. l»*-,trtr, t'nh, -W« 

m,Tt wi yoor book for the laet four years, ar.«l r;or.-:':-T i*. :ri ail f-*;^/;** tlu: f»*:Rt V**»k Iwfurr. 

J, W, HALET, Fort t'.ftimrtl, S I'.- V.jf Nv * KtMUukHlXf, l» lo iff tmi^mt, 
aad ioflt what ie nee^Je*] in tvHry br:s:Le«« collect 



It TSSTIHOKIALb. 

JP. Z, E'LjulOTT, Waterloo, Jotra.^Tbe New Fackftrd Commercial Anthmsdc li • 

A, tf. BIBBB, Prin. Business College, Trentint, 2V. */.— It Is decidedly the 
beet work extant 

rr. n, ROGEKS, cashier Jfassitu Bank, New York,— It is the beet book on 
the sabject that I have ever seen. 

O. G. NEUMANN, Prin, Business Cnll^e, Austin, ITraMM.— We have seen 
and examined many other books, bnt this takes the lead. 

T, J. PRICKETT, l*Hn. College of Comtitrree, I'hiladelphia, P«^n.— The 
nse of yonr book for the past six years has only strengthened my opinion that it is the best 
work of its class. My teachers, withoat exception, are enthusiastic in their praise of the 
-PACKARD." 

HOWELL B, PAltKER, Prin. Academy, i/f(m/>foriy 6a.— The New Packard 
Commercial Arithmetic has been severely tested in my school, and grows better every day. 
Having made a specialty of Arithmetic for t\\ enty years, I can say that yoors Is the best that 1 
have ever need. 

T. C 8TRTCKLAND, Prin. Aeadttny, East Grefnwtrh, It, J.— It is adml- 
rable thronghoat, and worthy of special attention for lU treatment of interest, equation of 
accounts, and partnership settlements. 

G. It. RATHBUN, Buftiness College, Omaha, Neh.—lt is practical and fully 
adapted to business college work. No book could take its place. 

8. A. BRAKE, Clark's Buttines" foUege, Erie, JVfftn.— It fully meets the 
requirements of all grades of commercial classes. 

J, E. GUSTITS, Prin, Business College, Roek Island, Til.— IX is the most com- 
prehensive and tnorough treatise njMu tlie subject of commercial calculations ever published. 

E. A, HALL, Prin. Business College, Xo<7«H.fi>or^, Jwf/.— I have taught com- 
mercial arithmetic for over twenty -five years, and consider the New Packard Commercial 
Arithmetic superior to any other book I have used. It is modem, progressive, and full of 
common-sense problems such as are used in every-day business affairs^ 

THOS, H. SHIELDS, Prin, Business Collrge^ Troy, N. T.—We have used 
your Arithmetic in our school since it was first published, and consider it the best in the 
market. 

E, G, GVIOy, Prin, BunineHs CoW'ge. Washington, Pc/tu.— We use your book, 
and consider it a most valuable text-book. The absence of catch questions has left room for 
the inactical and useful, which are wcU supplied. 

H. I. MATHEW80X, Mil ford. Conn.— The New Packard Commercial Arithmetic 
tnily meets my best expectations. 

W, F. L, 8.INI>ETt8,8upt. Schools, Connersville, Ind. —Welsnow of no'bettei 
Arithmetic than the New Packard Commercial. The school that adopts it will keep it. 

MI88 E, A.. TIBBETTS, Business ColUge, Sftletn, Ma^s.—l have found it« 
most comprehensive and satisfactory bock from beginning to end. 

X. R. WAIBEN, Prin. BusinejtH College, Austin, Texas.— I ino\f ot no work 
that so nearly meets with my idea of a text-book on this subject 

C. BATLE8S, Prin. Bttsiness College, Dubuque, Iowa,— We have used it from 
the banning. It is a work of superior merit. 

J, A. McMAHON, Prin. BnsluesH College, Bc«wer JVill*, Pa.— In my opinior 
it ifl the best Arithmetic of the kind that is published. 

X. A. GRAY, PHn, Busities» College, Portland, J»f«.— The New Packard Coil 
mcflrdal Arithmetic has been used in this college since it was first published. T^ ^ves entire 
Urtltf action, and seems to increase in favor the longer we use it. 
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The Packard Publications 



THE PACKARD METHOD OF TEACHINCr 
BOOKKEEPING, embracing 

PiiCKARD'S SHORT COURSE, 96 pp large Svo, cloth $1 00 

BLANKS for same, 5 books 75 

PACKARD'S ADVANCr-U COURSK, I50 pp. larj]:e 8vo., cloth i 25 

BLANKS for same. No. I, for Sets I to VI inclusive, 5 books 75 

** No. 2, for Sets VIE to XII inclusive, 8 books I 00 

" No. 3. for Set XIII. 8 books. 100 

PACKARD S BUSINESS PRACTICE, 4 Practice Tests— may be 
used with any book. 

Tests I, II, III, and IV, each 30 

PACKARD'S BANK BOOKKEh PING, 88 pp. quarto, cloth i 25 

BLANKS tor do., 16 b( ok^, ]»er set l 75 

PACKARD'S C0MM:SSI0N BOOKKEEPING, flexible cover 30 

BLANKS for same. 4 books 80 

PACKARD'S NEW MANUAL OF BOOKKEEPING AND COR- 
RESPONDENCE, 150 pp. octavo, clotii I 00 

PACKARD'S COMPLEIE COURSE OF BUSINESS TRAINING, 

96 pp., octavo, flex, cloth 75 

PACXARD COMMERCIAL ARITHMETICS 

THE NEW PACKARD COIVIMERCIAL ARITHMETIC, or Com- 

plete Edition, 360 i>p. octavo, clo'h I 50 

THE PACKARD COMMERCIAL ARITHMETIC, School Edition, 

300 pp. duodecimo, cloth I a> 

LANGUAGE AND CORRESPONDENCE 

ONE HUNDRED LESSONS IN ENGLISH, 416 pp., i2mo, cloth. . I 00 

SHORTHAND 

PACKARD'S LESSONS IN PHONOGRAPHY. 96 pp. oct., flex. doth l 00 

EXERCISE BOJK, to a«-company Lessons, 76 pp., paper 30 

LIST OF CONTRACTIONS, with phonographic outlines, 12 pp., oc- 
tavo, ])aper 1© 

LIST OF CONTRACTIONS, with phonographic outlines and "An 
Inconsequent History," illustrating them (with key), 14 pp., oc- 
tavo, paper ; . . . . 15 

HOW TO MAKE A LIVING. Readino: Book of 83 pp., octavo, en- 
graved Munson phonography, fiex. cloth 75 

KEY to above, ySpp., octavo, p »oer, with number of words marked. . . 25 
SHORT READlNcr LESSONS, in engraved Munson phonography, 

Nos. I to 6, each 10 

M08. 7 and 8, each • ^5 



5. S. PACKARD, Publisher 

253 LEXINGTON AVENUE, NEWjYORK ^H 
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